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TRANSLATION OF SU'RYA-SIDDIIANTA. 


OfltAPTER I. 

Called Madhya-gati which treats of the Rules for finding the 
mean places of the planets . 

1. Salutation to that Supreme Be¬ 
ing which is of inconceivable and 
imperceptible form,void of properties (of all created things), the 
external source of wisdom and happiness, and the supporter 
of the whole world in the shapes (of Bkahaia, Vishnu and Siva.) 

n 2 & 8. Some time before the end 

Introductory. 

of the Kkita yuga, a great Demon 
named Maya, being desirous of obtaining the sound, secret, 
excellent, sacred and complete knowledge of Astronomy, which 
is the best of the six sciences subordinate to the Veda, practised 
the most difficult penance, the worship of the Sun. 

4. The self-delightful Sun, being gratified at such (difficult) 
penance of Maya, bestowed on him the knowledge of the 
science of Astronomy which he was inquiring after. 

The illustrious Sun said. 

5. (O Maya,) I am informed of your intention (of attaining 
the knowledge of the science of A stronoiny) and pleased with 
your penance. I, therefore will grant you the great knowledge 
of Astronomy which treats of time. 

6. (But since) nobody can bear my light and I have no time 
to teach you (the science,) this man who partakes of my nature 
will impart to you the whole of the science. 

B 




Translation of the 
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Tho God Sun, Laving thus spoken 'to, and ordei___ 

-0yboTn from himself (to teach Maya), disappeared. That man 
spoke to Maya, who stood bending and folding his hands eloso 
to his forehead, in the following manner. 

8. (0 Maya), hear attentively the excellent knowledge (of 

the science of Astronomy) which the Sun himself formerly taught 
to the great saints in each of the Yugas. 

0. I teach you the same ancient science, which the Sun 
himself formerly taught. (But) the difference (between the 
present and the ancient works) is caused only by time, on 
account of the revolution of the Yugas. 

10. Time is of two kinds; the first 
(is continuous and endless which) de¬ 
stroys all animate and inanimate things (which is also the cause 
of creation and preservation), the second is that which can be 
known, This (latter kind of time) is also of two kinds; the 
one is called M^rta (measurable) and the oilier is Asiijbta 
(immeasurable, by reason of balkiness and smallness respec¬ 
tively). 


Kinds of time. 


r„la and GluUiki. 111 Th ° tilne called MtfRT A , begins 

with PrXna (a portion of time which 
contains four seconds,) and the time called Am^rta begins with 
Truti (a very small portion of time which is the ^f^th part 
of a second.) The time which contains six PeXnas is called 
a Pa la, and that which contains sixty Pa 146 is called a 
Gh 


Itny and M TO th. TLe tirue < which contains sixty 

Ghajik/s is called a Nakshatra Aho* 
ratra (a sidereal day and night) and a Nakshatra Masa (a 
sidereal month) consists of thirty Nakshatra Ahok/tras. 
Thirty Sayana (terrestrial) days (a terrestrial day being 
reckoned from stin-rise to sun-rise) make a Savasa month. 

. Id. Thirty lunar days make a lunar 

Tho lunar and solar month -1 . .. . ,, 

and the Divine Day. month, and a solar month is the time 

which the Sun requires to move from 



|& \\\ Su rya - Slddhdnta. / 

ih \J 9 nJr 11 * of the Zodiac to the next, A solar year eonsnipM 
solar months ; and this is called a day of the Gods. 

14. An Ahoratra (day and night) 
JteSD±»r ° f Godn and that of the Demons 

are mutually the reverse of each other, 
(viz. a day of the Gods is the night of the Demons y and con- 
versly, a night of the Gods is the day of the Demons). Sixty 
Ahoratras, multiplied by six, make a year of the Gods and 
Demons. 


15 & 16. The time containing twelve 
yu a a, l0Bgfeh ° f ° grC ^ thousand years of the Gods is called a 
Chatukyuga (the aggregate of the four 
yitgas, Krjta, TretX, .DwXpaka and Kali). 

These four yugas including their SandhyX*)- and San- 
dhya'ns A contain 4,320,000 solar years. 

The numbers of years included in these four small yugas are 
proportional to the numbers of the legs of DharmaJ (virtue 
personified). 

17. The tenth part of 4,320,000 

The length of the four , v „ 

small YUOAU. tne number ot years m a great YUGA, 

mult’plied by 4, 3, 2, 1 respectively 

make up the years of each of the four yogas, Krita and others, 

the years of each yuga include their own sixth part, which is 

collectively the number of years of Sandhya and SanphyXns'a, 

(the periods at the commencement and expiration of each yuga). 

The length of a period 18 * (According to the technicality of 
s^ndiu 4NXT and lhat of its fc * l(i ^ me ca ^ e( i MtjRTA,) 71 great yuqas 
( containing 306,720,000 solar years) 
constitute a Manwantara (a period from the beginning of a 

! 

* It is to bo observed hero that the signs Aries, Taurus, &«., are reckoned 1 
from the star ElTAXl (f Piseium,) and a solar year corresponds to a sidereal 
yeAr. B.D. r 

t These two words will be explained in the sequel, B, I). 

t It is stated that Dharma stands with four legs in the Kbjpa, with three 
legs in the TkbtX, with two legs in the Dwapaba and with one l<v in the Kali 
Therefore the number of the years of the Kiijta, TkbtX, DxVapaba and Kali 
are proportional to.4, 3, 2 aud 1 respectively. B. l> 

B 2 



Translation of the 

and at the end of it, 1,728,000 the 
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Ji\i Xo its end) 

^/ 

>er of the (solar) years of the Krita, is called its Sa^diii ; 
and it is the time when a universal deluge happens. 

m „ 19. Fourteen such Manus with 

elengt o a Kalpa. ^heir Sandhis (as mentioned before), 

constitute a Kalpa, at the beginning of which is the fifteenth 
Sandhi which contains as many years as a KrIta does. 

20. Thus a thousand of the great 
make a Kale-a, a period which 

destroys the whole world. Jfc is a day 
of the God Brahm^, and his night is equal to his day. 

21. And the age of BrahmI con- 

IhaToX^/ed^f an<1 of a hundred years-according 

to the enumeration of day and night 
(mentioned in the preceding s'loka). One half of his age has 
elapsed, and this present Kalpa is the first in the remaining 
half of his age. 

22. Out of this present Kalpa six Manus with their Sandhis, 
and twenty-seven yugab of the seventh Marm called Yaivas- 
wata have passed away. 

28. Of the twenty-eighth great yuga, the Krtta Yuga lias 
passed away. Let (a calculator,) reckoning the time from the 
end of the Krjta compute the number of years passed. 

24. 47,400 years of the Gods have elapsed in the creation 

of the God BrahmX, of animate and inanimate things, of the 
planets, stars, Gods, Demons, &o. 

25. Now the planets (such as the 
Sun) being on their orbits, go very 
rapidly and continually w ith the stars 
towards the west and hang down (from their places towards 
east) at an equal distance, (i. o. they describe equal spaces 
daily towards the east,)* as if overpowered by the stars (by 
reason of their very rapid motion caused by the air called 
Pravaha.) 

* The Hindu Astronomer* suppose that nil the planets move in their orbits 
with the same velocity. 11. 1). 


now the 
eastward. 


planets move 




The circular measures. 


Suvija-Siddh dnta . 

Therefore, the motions of tlie planets appear tovmr 
1st, and thoir daily motions determined by their revolutions 
(by applying the rule of proportion to them) are unequal 
to each other, 'in consequence of the circumferences of their 
orbits ; and by this unequal motion, they pass the signs (of the 
Zodiac.) 

27. The planet which moves rapid- 
tofiT ° r 3 8ldcrcAl re * ly, requires a short time, to pass the 

signs (of the Zodiac,) and the planet 
that moves slowly, passes the signs (of the Zodiac) in a long 
time. Bhagana means that revolution through the signs (of 
the Zodiac which a planet makes by passing round) up to the 
end of the true place of the star called RkvIti (£ Piscium, from 
which end they set out.) 

28. Sixty Vikalas (seconds) make 
a Kala (a minute) and sixty minutes 

constitute an Ans'a (a degree,) A RXsi (a sign) consists of 
thirty degrees and just twelve RXs'is (signs) make a Bhagana 
(revolution.) 

29. In 8/ great yuga each of the 
planets, the Sun, Mercury, Venus and 
the S'fGHROCHCHA (i. c. the farthest 
point from the centre of the Earth in 
the orbit of each of the planets) of 

Mars, Saturn and Jupiter moving towards the east make 
4,320,000 revolutions (about tho Earth). 

30. There are 57,753,330 revolu¬ 
tions of the Moon and 2,296,832 revo¬ 
lutions of the planet Mars. 

31. There are 17,937,060 revolu- 
and Jupiter S ^ hl, ° chcha lions of the S'fGHROCHCHA of the planet 

Mercury* and 364,220 revolutions of 

the planet Jupiter. 

* Tho revolutions of the Sighroehcba* of Mercury and Venus correspond to 
their revolutions about the Sun. B. D. 


The number of revolutions 
of the Sun, Mercury, Venus, 
and the S'lgbrocheha of 
Mare, Saturn and Jupiter 
iu a great Yi'OA. 


Of Moon and Mare. 



Translation of the 


_ Venus’s S'lghrochcha 
and of Saturn. 


§L 

revotu- 


the planet Saturn. 

Apogee and 


32. There are 7,022,376 revoli 
tions of the SYghrochcha of the planet 
Venus* and 140,508 revolutions of 


Of Moon’s 
Node. 


Number of sidereal revo* 
lutions and the mode of 
finding the number of rising*} 
of the planets in a iusa. 


33. Tn a great ytjoa, there are 
488,203 revolutions of the Moon's 
Mandochcha (apogee,) and the number 
of the retrograde revolutions of the Moon's ascending node 
is 232,238. 

84. There are 1,582,237,828 sidere¬ 
al revolutions in a great YtrOA (a sidereal 
revolution is the time from one rising 
of a star to the next at the equator and 
it is a sidereal day as mentioned in tho twelfth S loka.) These 
sidereal revolutions diminished by each planet's own revolutions 
(before mentioned) are its own risings in a great ycjga, 

^ 35. The number of Lunar months 

The mode of finding the . , _ 

No. of Lunar months and 18 equal to the difference between tho 

ad<IitiTC m0ntha revolutions of the Moon and those of 
the Sun; and the remainder of the 
Lunar Months lessened by the Solar months is the number of 
Adhimasas (additive months.) 

„ 36. If the S A van a (terrestrial) days 

The mode ol finding tlio ■> , , , . „ , , . J 

No. of subtractive daj» in a be subtracted from the Lunar days, 

rurreX'al day^ nlfclQn ° f tho remainder constitute the days 
called the Tithi-kshaya (subtractive 
days.) There the Savana days are those in which a SXvana 
day or terrestrialf day is equal to the time from sun-rise to 
sun-rise (at the equator). 

37. There are 1,577,917,828 terres- 
" flemStri “ Ur ‘ r “ Unar trial days and 1,603,000,080 lunar days 
in a groat yuga. 


* The revolutions of the Sighrochohaa of Mercury and Venus correspond to 
thur revolutions about the Sun. B. D. 

t A terrestrial day is that which the English call a solar day. B. J>. 
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. additive months and 
iat of subtractive days. 


Sl 


and 


No. of Solar months in a 
Ytrcu and the way to know 
the No. of terrestrial days< 


Nos. of Revolutions of the 
Apogees of the planets. 


38. (In a great yuga) there 
1,593,336 additive months 
25,082,252 subtractive days. 

39. There are 51,840,000 Solar 
months in a great yuga, and the ter¬ 
restrial days are the sidereal days 

diminished by the Sun's revolutions. 

40. The revolutions of the planets, the additive months, 
the subtractive days, the sidereal days, the lunar days and the 
terrestrial days (mentioned above) separately multiplied by 
1000 raako the revolutions, the additive mouths &c., in a Kalpa, 
(because a Kalpa consists of 1000 great yugas.) 

41 & 42. In a Kalpa, there are 
387 revolutions of the Bun's Apogee 
(about the Barth) ,204 of Mars' apogee, 
3(38 of Mercury’s apogee, 900 of Jupiter’s apogee, 586 of 
Venus’ apogee and 39 of Saturn’s apogee. 

Now we proceed to mention the retrograde revolutions of 
the Nodes (of the planets Mars, &c.) 

43 & 44. There arc 214, 488, 174, 903, 062 revolutions of 
the Nodes of the planets Mars, Mercury, Jupiter, Venus and 
Saturn respectively. YVe have already mentioned the revolu¬ 
tions of the apogee and node of the Moon. 

45, 46 &47. Collect together the 
years of the six Manus, with their six 
Sandhis, and the Sandhi which lies in 
the beginning of the Kalpa, those of 
twenty-seven great yugas of the pre¬ 
sent Manu named Vaivaswata and those of the Kbita yuga ; 
and subtract from the sum, the said number of years of tho 
Gods, reduced to solar years, required (by the God Brahma) in 
tne creation of the universe, (before the commencement of 
the planetary montions,) aud the remainder 1,953,720,000 h 
the number of solar years before the end of the Krjta yuga.' 


Tho number of the solar 
years elapsed from tho time 
when the planetary motions 
commenced, to the end of 
the last Krila yuga. 



Translation of the 


d the Ahargana or 
of terrestrial days 
rora the timo the planetary 
motions commenced to the 
present mid-night. 


Sl 


48. To 1,953,720,000 the nuk 
of elapsed years, add the number of 
years elapsed (from the end of the last 
KrIta yuga to the present year;) reduce 
the sum to months (by multiplying it by 12 ;) to the result add 
the number of lunar mon ths from the beginning of tho light half 
of the Chaitba* (of the current year to the present lunar month.) 

49. Write down the result separately; multiply it by the 
number of additive months (in a ytjga) and divide the product by 
tho number of solar months (in a yuga) ; the quotient, (without 
the remainder,) will be the elapsed additive months. Add the 
quotient (without tho remainder) to tho said result, reduce the 
sum to days (by multiplying it by thirty) and increase it by the 
number of (lunar) days (passed of the present lunar month). 

50 and 51. Write down the amount in two places; (in one 
place,) multiply it by the number of subtractive days (in a yuga) ; 
divide the product by tho number of lunar days (in a yuga) and 
the quotient (without the remainder) will be the number of 
elapsed subtractive days. Take the number of these days from 
the amount (which is written in the other place) and the 
remainder will be the number of elapsed terrestrial days (from 
the time, when tho planetary motions commenced) to the pre¬ 
sent midnight at Lanka. f 


* That lunar month which end a, when the Sun is in Mesh a (stellar Aries) 
tho first sign of the Zodiac, is called Chaitba, and that whioh terminates when 
the Sun is i.i Vrishabiia (Taurus) the second sign of the Zodiac, is called 
Vats'akua and so on. Thus the lunar months corresponding to tho twelve signs 
Kesha (Aries,) Tbi«habha (Taurus,) Mitiitna (Gemini,) Karka (Cancer,) 
Sinha (Let*,) Kanya (Virgo,) Tula (Libra,) Vris'chika (Scorpio,) Dhanu 
(Sagittarius,) Makar a (Capricornus,) Kttwbka (Aquarius) and Mina (Pisces,) 
are Ohaitra, Vais'axha, Jyeshtha, A'saXntiA, S'kavana, Bhadjiapala, 
AVwina, Kaktika, Maroas'iusha, Pausha, Magha and Phatgitna. 

If two lunar months terminate when the Sun is only in ono sign of the Zodiac, 
the vecond of these is coiled A mil mas A (an additive or iuterculary month.) 
The 30th part of a lunar month is called Tithi (a lunar day.) 13. P. 

t The proof of the process for finding the Ah arcana" stated in the S'xoxas 
from 4Sth to 51sfc will be clearly understood from tho following statement. 

In order to find the Ahabgava, let. the number of the Solar years elapsed be 
multiplied by 12 ; and the product is the number of elapsed solar months to the 
last, mean Mesiia Sanrbanti (i. c. the time when the aiean Sun enters the first 
•teLlar sign of the Zodiac called stellar Aries ;) to this let the number of passed 
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tlie number of these elapsed days, the Rulers of I 4 J 
nfc day month and year can be known (by reckoning the 
order of them) from the Sun. 

Divide the number of elapsed ter- 
prc^nuliiy^ 16 ^ wstrial days by 7, and reckoning the 
remainder from the sun-day, the Ruler 

of the present day will be found. 

52. Divide the number of elapsed 

To find the Rulers of the . . 

present terrebtrial month and terrestrial days by the number oi days 

year ’ in a month and by that in a year (i. e. 

by 30 and 360) multiply the quotients (rejecting the remainders) 

by 2 and 3 respectively, and increase the products by 1. 

Divide the results by 7, and reckoning (the order of the Rulers) 

from the Sun, the remainders will give the Rulers of the 

present (terrestrial) month and year respectively. 


lunar months CnATTBi, &e., considering them as solar, be added: the sum is the 
elapsed Bolar mouths up to the time when the Sun enters the stellar sign of the 
Zodiac corresponding to the present lunar month. To make these solar months 
lunar, let the elapsed additive months be determined by proportion in the 
following manner. 

As the number of solar months in a ruo-A 
t the number of additive months in that period 
: : the number of solar months just found 
: the number of additive months elapsed. 

If these additive months with their remainder be added to the solar months 
elapsed, the sum will bo the number of lunar months to the end of the solar 
month ; but we require it to the end of the last lunar month. And as the 
remainder of the additive months lies between the end of the lunar month and 
that of its corresponding solar month, let tho whole number of additive 
months, without the remainder, be added to the solar months elapsed ; and tho 
sum i9 the number of the lunar months elapsed to the end of the last luuar 
month. 

This number of lunar months elapsed, multiplied by SO and increased by tho 
number of the passed lunar days of the present lunar month, is the number of 
lunar days elapsed. To make these lunar days, terrestrial, the elapsed subtrac¬ 
tive days should bo determined by proportion as follows. 

As the number of lunar days in a YUOA 
: the number of subtractive days in that- period 
: : the number of lunar days just found 
: the number of subtractive days elapsed. 

If these subtractive days be subtracted with their remainder from the lunar 
days, the difference will be the number of terrestrial days elapsed to the end of 
the last lunar day; but it is required to the present mid*night. As the 
remainder of the terrestrial days lbs between the end of the lunar day and tho 
mid-night, the whole number of the subtmetivo days, (without the remainder) 
should he subtracted from the lunar days elapsed, and <he difference is, of 
course, the number of terrestrial days elapsed from the time, when planetary 
motions commenced, to the present mid-night at Lanka. B. D. 

C 



Translation of tie 


,, 1 tlio mean places of 

btfflphmets at a given niid- 
Triglffc ut Lank!. 


(St 

r TjJLi 


To find the places of the 
Shghrochchas, apogees and 
nodes of the planets. 


To find the present Sam- 
vatsaua. 


53. Multiply the number 
elapsed terrestrial day s by the number 
of a planet’s revolutions (in a Kalpa) ; 

divide the product by the number of terrestrial days (in a 
Kalpa) ; and the quotient will be the elapsed revolutions, signs, 
degrees &e, of the planet. Thus the moan place of each of the 
planets can be found. 

54. In the same way, the mean 
places of the STghroohcha and Man- 
dochcha (apogee) whose direct revo¬ 
lutions (in a Kalpa) are mentioned before, and those of the nodes 
of the planets can be found. But the places of the nodes, 
thus found, must be subtracted from twelve signs, because 
their motions are contrary to the order of the signs. 

55. Multiply the number of elapsed 
revolutions of Jupiter by 12 ; to the 
product add the number of the signs 

from the stellar Aries to that occupied by Jupiter; divide the 
amount by 60 , and reckoning the remainder from Vijaya,* you 
will find tbo present Samvatsaba. 

56. These processes are mentioned 
(from 45th S'loka to 54tb) in detail, but, 
for convenience’ sake, let (an astrono¬ 
mer) computing the elapsed terrestrial days from the beginning 
of the Tret! yoga, find easily the mean places of the planets. 

57. At the end of this Kiuta yuga the mean places of all 
the planets, except their nodes and apogees, coincide with 
each other in the first poh.it of stellar Aries. 

58. (At the same instant) the place of the Moon’s apogee- 
nine signs, her ascending node-six signs, and the places of the 
other slow moving apogees and nodes, whose revolutions are 
mentioned before, are not without degrees (i. e. they contain 
som& signs and alsodegrees). 


An easy method for find¬ 
ing the mean places ot‘ the 
planet*. 


* Astrologers reckon 60 Samvatsaiias, Vi java &c., which answer successively 
to the periods required by mean Jupiter to move from one sign to the next. B. D. 



gtlis of the Earth’s 
and its circumfer¬ 


ence. 
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59. The diameter of the Eartl^T 
1600 Yojanas. Multiply the square 
of the diameter by 10, the square-root 

of the product will be the circumference of the Earth. 

60. The Earth's circumference mid- 


% Kedb y th0 » iue of co ; latifcade (° f 

Bi.s'antaea* correction in (q 10 given place) and divided by tho 
radius is the Sphttta or rectified cir¬ 


cumference (i. e. the parallel of latitude) at that place. 

Multiply the daily motion (in minutes) by the distance of the 
given place from the Middle Lino of tho Earth, and divide tho 
product by the rectified circumference of the .Earth. 

61. Subtract the quotient in minutes from the place of tho 
planet (which is found at the mid-night ot LankX, as mentioned 
in S'loka 53,) if the given place be ejis^oi||be Middle Line, but 
if it be west, add tho quotient to it, and (you will get) the 
planet's place at (the mid-night of) the given place. 

62. (The cities named) Ron {taka, 

Middle Line of the Berth. KtoUKSHETRA &C. are at, the 

line between Lanka and the north pole of the Earth, (this line 
is called the Middle Line of the Earth.) 

63, 64 and 65. At the gi ven place 

lon^of if the Moon’s total darkness (h, he,- 

eclipse) begins or ends after the instant 
when it begins or ends at the Middle Line of tlie Earth, then 
the given place is east of the Middle Line, (but if it begins or 
ends) before the instant (when it begins or ends at the Middle 
Line, then) tho given place is west^pf the Middle Line. 

Find the difference in. Ghatikas between the times (of tho 
beginnings or ends of the Moon's total darkness at the given 
place and the mid-night, which difference is called the Des'Xn - 
tara Ghatikas.) 


* Bbs'Antara is the correction necessary to be applied to the place of a 
planet in consequence of tlio longit ude of a place, reckoned from the Middle 
Line of the Earth or the Meridian of IiANffX. B. D. 
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iiply the rectified circumference of the Earth by” this 
erenoe and divide the product by 60. The quotient will be 
the east or west distance (in Yojanas) of the given place from 
the Middle Line. 

Apply the minutes, found by this distance, to the places of 
the planets (as directed before in S'lokas 60 and 61). 

66 . A day of the week begins at 

To find the instant when , e ^ „ , 

a day of the week begins. tilO .UitS ANTAKA LlIATIKAS after or be- 

fore the mid-night at the given place 
according as it is east or west of the Middle Line. 

67. (if you want to know the place 

To find the mean place v , , 

of n planet at, a given time. ot a pkanet at a givon time after or 

before a given mid-night,) multiply the 
daily motion of the planet by the given time in Ghatjkas, 
divide the product by 60, and add or subtract the quotient, in 
.minutes, to or from the place of the planet found at the given 
(mid-night,) and you have the place of the planet at the given 
timo after or before the given mid-night. The place of the 
planet, thus found, is called its TatkXlika or instantaneous 
place. 


68 . The Moon's deflection to the north and south from the 
end of the declination of her corresponding point at the Ecliptic 
is caused by her node. The measure of her greatest deflection 
is equal to the ^th part of the minutes in a circle. 

69. The measures of the greatest deflections of Jupiter and 
Mars caused by their nodes are respectively § and J of that 
of the Moon, and that of Mercury, Venus and Saturn is $ of 
the Moon's greatest deflection. 

70. Thus the mean greatest latitudes of the Moon, Mars, 
Mercury, Jupiter, Venus and Saturn are declared to be 270, 
90, 120, 60, 120 and 120 minutes respectively. 


End of the 1st chapter of Sti rya-siddh^nta called Madhya - 
g^pi (which treats of the Rules for finding the mean places of the 
planets.) 




CHAPTER II. 


Called Sphuta-GATi •which treats o f the R ules for finding 
the true jg laces of the planets . 

Cause of the planetary mo- E The Deities, invisible (to hu¬ 
man sight), named S'Ighrocecha, i 
Mandochcha (Apogees) and Fata (Nodes,) consisting of 
(continuous and endless) time, being situated at the ecliptic, 
produce the motions of the planets. 

2. The Deities, (S'ighrochcha and Mandochcha) attract the 
planets (from their uniform course) fastened by the reins of 
winds borne by the Deities towards themselves to the east or 
the west, with their right or left hands according as they are to 
their right or left.* 

3. (Besides this) a (great) wind called Pravaha carries the 
planets (westward) which are also attracted towards their 
apogees. Thus the planets being attracted (at once) to the 
east and west get the various motions. 

4. The Deity called TJchcha (apogee) draws the planet to 
the east or west (from its uniform progress) according as tho 
Deity is east or west of the planet at a distance less than six 
signs. 

5. As many degrees mi, as the planets, being attracted by 
their apogees, move to the east or the west, so many are called 
additive or subtractive (to or from their mean places), 

6. In the same way, the Deity node named RXhu by its 
power deflects the planet, such as the Moon, to the north or to 
the south from (the end of) the declination (of its corresponding 

* The place of a planet rectified by the 1st or 2nd equation is nearer to its 
higher apsis (Mandochcha or S'iuhhochcha) in its orbit, than the olonet’s 
un rectified place. The cause of this is that, the Deities have hands furnished with 
reins of winds and by them they attract the planet towards themselves. 

This will explain the meaning of the 2nd S'loka. B. D. 




Translation of the 

/at tlio ecliptic). This deflection is called Viks 
Ostial latitude). 

7. The Deity node draws the planet to the north or to the 
south (from the ecliptic) according as the node is west or east 
of the planet at a distance less than six signs. 

8 . (But in respect of Mercury and Venus) when their 
PX'i’As (or nodes) are in the same direction at the same distance 
(as mentioned in the preceding Sloka) from their STghrochchas, 
they deflect in the same manner (as mentioned before) by the 
attractions of their STohrochchas. 

9. The attraction of the Sun (by its apogee) is very small 
by reason of the bulkiness of its body, but that of the Moon is 
greater than that of the Sun, on account of the smallness of 
the Moon’s body. 

10. As the bodies of the (five) minor planets. Mars, &c. are 
very small, they are attracted by the Deities STghroohcha and 
Mandocetcha very violently. 

11. And for this reason, the additive or subtractive equation 
of the minor planets caused by their movement (which is pro¬ 
duced by the attraction by their Uchchas) is very great. Thus, 
the minor planets, being attracted by their S'fGHiioeHCffA and 
Mandochciia and carried by the wind Pray aha, move in the 
heavens. 


, 12. (And therefore) the motion of 

Kinds of motion. , . 

the planets is of eight kinds, i. e. 

I. VakrX (decreasing retrograde motion). 

IT. Ativakra' (increasing retrograde motion). 

III. Vxkala (stationary). 

IV. Maxda (increasing direct motion less than the mean 
motion). 

V. Mandatara (decreasing direct motion less than the 
mean motion). 

VI. ’ Sama (mean motion). 

,VII. SXghrataka or AtisTghra' (increasing direct motion 
j greater than the mean motion). 
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than 



S'fonKA (decreasing direct motion greater 
ian motion). 

Id. Of these kinds, the five motions AtisIghra, S'£ghea, 
MandA, MandataeA and Sama are direct and the two motions 
Vakra and Ativakra are retrograde. 

14. (Now) I explain carefully the Rules for finding the true 
places (of the planets) in such a manner that the places found 
by the Rules coincide with those, determined by observation, 
of the planets which move constantly with various motions. 

The Rule for finding the 15. Tho eighth part of the number 
of minutes contained in a sign (i. e. 
1800) is the first sine. Divide the 
first sine by itself, subtract the quotient from that sine, and add 
the remainder to that sine : the sum will be the second sine. 

16. In the same manner, divide successively the sines 
(found) by the first sine ; subtract (the sum of) the quotients from 
the divisor and add the remainder to the sine last found and 
the sum will be the next sine.* Thus you will get twenty- 

* This method is proved thus. 

Let siu. , A — sin. O = d x ; 
sin. 2 A—sin. A =s= j 
sin. 3 A — sin. 2 A — f? 3 j 
&c. = &c. 


sines for every 3jJ 
quadrant of the circle whose 
Eadius=3438. 
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we have by addition 
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2 vers A 


It 


(sin. A -j- sin. 2 A 4-. -p sin. n A) or, 


sin. A -f- sin. n A—sin. (n 4- 1) A = 


2 vers A 
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(sin A 4 sin. 2 A.-p sin. n A) 


sin. (a 4* 1) A 
2 vera A 
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Here, A 
in the text = - 


sin.» A -p sin. A 

4- sin. n A.) 


(sin. A 4* sin* 2 A... 
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> 3° 45', 
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Li^^ines (in a quadrant of a circle whose radius is 
rose are as follows. 


nil . 17 to 22. 225, 449, 671, 890, 1105, 

J.U6 sines. 

1315, 1520, 1719, 1910, 2093, 2267, 
2431, 2585, 2728, 2859, 2978, 3084, 3177, 3250, -3321, 8372, 


3409, 8431, 8438. 

Subtract these sines separately from the Iladius 3488 in the 
inverse order, the remainders will bo th.o versed sines (for 
every 3£°). 


The versed sines. 


23 to 27. There are 7, 20, 66, 117, 
182, 261, 854, 460, 579, 710, 853, 
1007, 1171, 1315, 1528, 1719, 1918, 2123, 2333, 2548, 2767, 
2989, 3213, 3438, versed sines (in a quadrant). 

28. The sine of the (mean) greatest declination, (of each of 
the plaaets)=1307 (the sine of 24°). 

The Rule for Hading the Multiply tho sine (of the longitude of 

planet’s (menu) declination a planet) by the said sine 1307 ; divide 
i ram its longitude. ‘ 

the product by the radius 3438 ; find 
the arc whose sine is equal to tho quotient. This arc is the 
(mean* * * § ) declination (of the planet required). 

29. Subtract the place of the planet from those of the Man- 
pocHCHA't and 8 foHBooffCHA : and the remaindersj are the 
Kendras. From the Kendra determine the quadrant (in 


which the Kendra ends,) and the sines of the Bhuja and Ko?i§ 
(of the Kendra). 

30. The vsine of the Bhuja (of the arc which terminates) in 
an odd quadrant ( i. e. 1st and 3rd,) is the sine of that part of 


* The mean declination of a planet is the declination of its correspondir^ 
point in the ecliptic : but the Sun’s menn declination is the same as his true 
declination. B. D. 

t Manpochcha. is equivalent to the higher apsis. The Sun’s and Moon’s 
ManDoCHCHas (higher apsides) are the same os their apogees while the other 
planets.’ Makdocituhas are equivalent to their aphelions. 5. D. 

X The first remainder is colled the first Kendra which corresponds with tho 
anomaly, and the second, the second Kendra which is equivalent to the com¬ 
mutation added to or subtracted from 180° as the second Kendra is creator or 
less than 180°. B. D. 

§ The Bhuja of any given arc is that arc, less than 90°, the sine of which is 
eqaal to the siue of that given orej and the Koti of nny ore is the complement 
of the Bhuja of that arc. B, D. 
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arc which falls in the quadrant where it tenniru 
sine of the Koyi (of that arc) is the sine of that 
which it wants to complete the quadrant where the given 
ends j and the sine ol the Bhoja (of the arc) which ends ii 
even quadrant (i. e. 2nd and 4th) is the sine of that arc wl 


it wants to complete the quadrant where the given arc ends; 
but the sine of the Koji (of that are) is the sine of that part of 
the given arc which falls in that quadrant where it terminates. 

To iiud the sine of the 31. (Reduce the niven degrees &e., 
given degrees &c. , . . . _. ., , f 

to minutes.) Divide the minutes by 
225: and the sine (in S'dokas 17— 22) corresponding to the 
quotient is called the gata (the past) sine, (and the next sino 
is called the gamya to be paBt sine) : multiply (the remainder 
in the said division) by the different between the gata and 
gamya sino and divide the product by 225. 

32. Add the quotient to the sine past: (the sum will be the 
sine required). This is the Rule for finding tho right sines 
(<h the given degrees Ac.) In the same way, tho versed sines 
(of the given degrees Ac.) can be found. 

Given the sine to dud ita 33. Subtract the (next less) sino 
(from the given sine); multiply tho re¬ 
mainder by 225 and divide the product by tho difference 
(between the next less and greater sines) : .add the quotient to 
the product of 225, and that number (which corresponds to tho 
next loss sine) ; tho sura will be (tho number of minutes con¬ 
tained in) the arc (required). 


Dimensions of the 1st 34. There are fourteen degrees (of 

epicycles of tho Sun and __, . A , 

Moon in degrees of tho do- ^ ■ concentric) m the periphery of tho 

ferent or concentric. man da or first epicycle of the Sun, and 

thirty-two degrees (in the periphery of the 1st epicycle) of the 
Moon, when these epicycles are described at the end of an even ' 
quadrant (of the concentric or on the Line of the Apsides.) 
But when they are described at tho end of an odd quadrant 
(of the concentric, or on tho diameter of the concentric per¬ 
pendicular to the Line of the Apsides) the degrees w both are 




j | Translation of the l(U 

^Ksliod by twenty minutes; (thou the degrees in the^jKs 
teiy of the Sun's epicycle=13° 40' and in that of the 
m's—Sl® 40'.) 


Dimensions of the 1st cpi- 85 ‘ TllGre aro 76 > 30, 33, 12 and 

cycles ortho Mars So., iu 40, (drgrees of the concentric in the 
degrees of the concentric. . , . 

peripheries of the first epicycles of 

Margj Mercury, Jupiter, Venus and Saturn respectively) at tho 
end of an^even quadrant (of the concentric, but) at the end of 
an odd quadrant, thoro are 72, 28, 32, 11, 48 (degrees of tho 
concentric.) 


Dimensions of tho 2nd 30. There are 235, 133, 70, 262 

epicjcles of iCars <i«7. OA . , . 

and o\t (degrees of the concentric) ni 
the peripheries of tho S'ighra or second epicycles of Mars &c., 
at the end of an even quadrant (of the concentric). 

37. At the end of an odd quadrant (of the concentric,) there 
arc 232, 132, 72, 260,40 degrees of the concentric in the peri¬ 
pheries of tho second epicycles of Mars Ac. 

Given the Jvenuba of a 38. Take the difference between 

planet, to find the dimen- ,, • i • r ■ , „ , 

Mona of the rectified poriphe- Peripheries ol epicycles of a planet 

O of tho epicycle. at the ends of an even and an odd 

quadrant; multiply it by the sine of the Bhuja (of tho given 

Kendra of the planet,) and divide the product by the radius. 

Add or subtract the quotient to or from the periphery which 

is at the end of an even quadrant according as it is less or 

greater than that which is at the end of an odd quadrant: the 

result will be the SiHupA or rectified periphery (of the epicycle 

of the planet.) 


Given the ut or 2nd Multiply the sines of the Bhu- 

Kbbdba of a planet, to find ja and Koti (of the given 1st and 2nd 

tho 1st or 2nd BrnTJA-i'iiA- v ° 

la andKoTi-PHALA and tho Kendra of a planet) by the rectified 
1st aquation of tho planet. periphery (of the 1st and 2nd epicycle 

of the planet), and divide the products by the degrees m a 
circle or 360° (the quotients are called the 1 st or 2nd Bhuja- 
phala and Kofi-PHAhA respectively). Find the arc whose sine 
is equal to the 1st Bhuja-phala : the number of the minutes 




To find the 2nd equation 
of the minor planets Mara 
&c. 


Surya-Siddhanta. 

M in this arc is fcho man5da-phala* (or tlio 1st oqui 
he planet.) 

40. Find the 2nd Xoti-phala (from 
a planet’s 2nd Kendra as mentioned 
before: ) it is to be added to the radius 
when the Kendra is less than 3 signs or greater than 9 signs, 
but when tho Kendra is greater than 3 signs and less than 9, 
(then the 2nd’KoTi-PHALA) is to be subtracted (from the radius). 

41. Add the square of the result (just found) to that of 
the sine of the 2nd Bhuja-phala : the square root of the sum 
is the S'/ghra-karna or 2nd hypothenuse. f 

Find the (2nd) Bhuja-phala of the planet (as mentioned in 
s'loka 39th;) multiply it by the radius and divide the product 
by the 2nd hypothenuse (above found). 

42. Find the arc whose sine is equal to the quotient (just 
found) ; the number of the minutes contained in the arc is 
called the S'/ghra-phaia} (or 2nd equation of the planet.) 

The 2nd equation of Mars &c. is employed in the first and 
fourth operations (which will bo explained in the sequel). 

To find tho true pi**, of 43 ’ < In 0rder to find th ® trUC P laces 
the Sun, the Moon and other of the Sun and Moon,) a simple ope- 
plancts. . ° 

ration called man da (or operation of 

finding the first equation,) is to be employed (that is to say, 
when you want to find the true places of the Sun and Moon, 
find their first equation and apply it, as will be mentioned in 
45th S loka, to their mean places: thii 3 you liavo the true 
places of the Sun and Moon). 

But in respect of Mars &c. 1st S'fGHRA operation (or operation 
of finding the 2nd equation,) 2nd Manda operation, 3rd Manda 
operation, and 4th S'ighra operation, are to be employed 
successively. 


# Maitda-phala is the same as the equation of the centre of a planet. B. D. 
t The S'faHKA-AAUKA or 2nd hypothenuse is equivalent to the distance (in 
minutes) of the planet from the Earth’s centre. B. D. 

t SfoHiiA-PHALA or 2nd equation is equivalent to the annual parallax of the 
superior planets j and the elongation of the inferior planets. B. 1). 

D 2 
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§L 


Find the second equation (from the mean place 
:) apply the half of it to the mean place, and (to the 
result) apply the half of the first equation (found from that 
> result; from the amount) find the 1st equation again, and apply 
the whole of it to the mean place of the planet and (to that 
.rectified mean place)* apply the whole of the 2nd equation 
(found from the rectifie i mean place : thus yon will find tho 
true place of tho planet). 

How the Ut and 2nd 4B ‘ In ths S ' /aHRA fmd 

equations of the planets are operations, the (second or first) equa¬ 
te bo applied. . . . 

tion of a planet in minutes is to he 

additive when the (second or first) Kendra (of the planet) is less 
than 6 signs; hut when it is greater than 6 signs, the (2nd or 
1 St) equation is to be subtractive. 

The Barj^NTittAf come- 46. Multiply the diurnal motion 

tion in minuted. r , , , ,, , n ■ 

of a planet by the number of minutes 
contained in the first equation of the Sun, and divide the pro¬ 
duct by the number of minutes contained in a circle or 21600*: 
add or subtract the quotient, in minutes, according as tho 
Sun's equation is additive or subtractive, to or from the place 
of the planet (which is found from the A tiargana at the mean 
mid-night at LankX, the result will be the place of the planet 
at tho true mid-night at LankX.) 

47. Subtract the diurnal motion of the Apogee of the 
Mood from her mean diurnal motion; (the remainder will be 
tho Moon's motion from her apogee;) from this remainder 
find the 1st equation of her motion (by the rule which will be 
explained further on). Tin* equation is to be subtractive or 
additive to her mean motion (for finding the true motion of the 
moon). 

* The rectified mean place? of a planet is called its Manda SPHUTa place. 
The MAf»DA-8rH0”|*A places of Mars, Jupiter aud Saturn correspond with their 
heliocentric places. JB. D. 

t The UHF.TAJfTAltA correction ia to be applied to tho place of a planet found 
from flic Ahauga^a for ixuding the place of tho planet at the true mid-night at 
Xu^ncX, arising from that portion of the equation of time which ia due to the 
unequal motion of the Sun in the Ecliptic. B. JD. 
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the true diurnal 
of the Sun and 
and the MANnA-Sphu- 
ta motions of the others. 



S'urya-Siddhanta. 

48. In the hand A operation, 
the (first) equation of a planet’s diurnal 
motion from the motion itself, in the 
same way in which the planet’s first equation is found, 

(Take the difference between the gata and gamya sines 
which htfve been found in finding the sine of the first Kendra 
of the planet) ; by the difference between the sines (gata and 
gamya) multiply the (planet’s mean) motion (from its apogee) 
and divide the product by 225. 

49. The quotient multiplied by the (rectified) periphery of 
the first epicycle of the planet and divided by 300° (becomes 
the first equation of the planet’s motion) in minutes. Add this 
equation (to the mean dinraal motion o/ the planet) when tho 
first Kendra is greater than 3 signs and less than 9; but 
when the first Kendra is greater than 9 signs or less than 3, 
subtract the equation of the motion from it: (thus you have 
the true diurnal motions of the Sun and Moon, and the manda- 
sphuta motions of the others winch are equivalent to their 
heliocentric motions.) 


To find the true diurnal 50. Subtract the MANDA-SPHUTA di- 
motion of a minor planet. urnal motion 0 f a ( m i nor ) planet from 

its sTghrochcha’s diurnal motion, and multiply the remainder by 
the difference between the radius* and the 2nd hypotheuuse 
found in the 4th operation for finding the 2nd equation. 

51. Divide the product by the (said) 2ndhypothennse, add 
the quotient (to the manda-sptitjta motion of the planet) when 
the 2nd hypothenuse is greater than the radius;* but when 
it is less than the radius subtract the quotient (from the 
manda-3phu'fa motion, the result will be the true motion of tho 
planet). (But in tho latter case), if the‘quotient be greater 
(than the manda-spbuta motion,) subtract (tho manda-sphuta 
motion from the quotient); the remainder will be the retro¬ 
grade motion of the planet. 

* Notes* on 50 and 51. Some commentators of the Stf rya siddttanta under¬ 
hand tho term radius the cosine of the 2nd equation found in tho 4th opera- 
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rase of the retrogress- 
raf the planet 8. 
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52. When a planet is at a great 
distance (more than 3 signs) from its 
S /ghbochcha and (therefore) its body is attracted by the loose 
reins (borne by the S'igurochcha,) to its left or right, then the 
planet’s motion becomes retrograde. 

53 and 54. The planets Mars, and 


When the planets began 
to retrograde and .vim they others (i. e. Mars, Mercury, Jupiter, 

leave their retrogression. * 1 


Venus and Saturn) get the retrograde 
motion about the same time when the degrees of (their 2nd) 
K kndras, found in the 4th operation, are oqual to 104,144, 130, 
103 and 115 (respectively) : and when the degrees of (their 2nd) 
Kendras are equal to the remainders (196, 216, 230, 197 and 
245,) found by subtracting the (said) numbers (164, 144, 130, 
103 and 115,) from 360° (separately,) the planets leave tkoir 
retrogression. 


55. Venus and Mars (leave their retrogression about the 
same time) when (their 2nd Kendra) is equal to 7 signs, on 
account of the greatness (of the rectified dimension) of their 
Sad epicycle: so Jupiter and Mercury (leave their retrogression) 
when (their 2nd Kendra) =8 signs, and Saturn leaves its retro- 
grossion when (its 2nd Kendra) =9 signs. 

To find the latitude of a 56. Add or subtract the 2nd equa- 
1>lauet * tions of Mars, Saturn and Jupiter 

(found in the 4fch operation) to or from their nodes according 
as the 2nd equations applied to the (rectified mean) places of 
the planets: but in respect of Mercury and Venus add or sub¬ 
tract their 1st equations (found in the 3rd operation, to or 
from tlieir nodes) according as their 1st equations are subtractive 
or additive respectively (the results are the rectified nodes). 

57. (For the argument of latitude of each of the planets}' 
Mars, Jupiter and Saturn) take its rectified node from its true 
place : but for (tbo argument of latitude of) Mercury or Venus 
take its rectified node from its SJghrochora ; find the sine (of 


t Notea on 5ft and 67. It is evident that the argument of latitude of each of 
the planets, found here, equals the heliocentric place of the planet diminished by 
the place of its node, U. 1). 
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^S^A/gnment of latitude of a planet); multiply it by the 
"(greatest) latitude of the planet (mentioned in S'loka 70fh of 
1 st Chapter) and divide the product by the 2nd hypothenuse 
found in the 4th operation ; but in respect of the Moon divide 
it by the radius ; the quotient will bo the latitude (of the 
planet). * 


To find the true decline 58. The (mean) declinatiou (of a 

hon o( a planet. planet or the declination found by 

computation from its corresponding point in the ecliptic) in¬ 
creased or diminished by its latitude, according as they are 
both of the same or different denominations, becomes the true 
(declination of the planet). But the Sun’s (true declination) is 
(the same as) his mean declination. 

To find the length of a 59. Multiply the diurnal motion 

planet’s day. (in mmn fc es ) of a planet by the number 

of FeXnas which the sign, in which the planet is, takes in its 
rising (at a given place j) divide tlio product by 1800' (the 
number of minutes which each sign of the ecliptic contains in 
itself,) add the quotient, in PkXnas, to the number of tho 
Pii an as contained in a (sidereal) day : the sum will be the 
number of Pranas contained in the day and night of that 
planet (at the given place). 


Giron the declination, to 60 - Fiud the ri g ,ifc a « d VCrsod 
find the radius of tho diur- sines of the declination (of a planet) : 
circle. ' * * 

take the versed sine (just found) from 

the radius, the remainder will bo the radius of the diurnal 
circle south or north of the equinoctial. (This radius is called 
DyujyX). 


To find tho ascensional 51. Multiply the sine of decimation 
(above found) by the length (in digits) 
of the equinoctial shadow,* divide the product by 12, the 
quotient is the Ktjjya :f The Kujya multiplied by the radius 

* Tho equinoctial shadow is the shadow of a vertical gnomon of 12 digits 
when the Sun is in the equinoctial at tho mid-duy at a given place. B. T). 

t Kujya is tho sino of (hat arc of a diurnal circle which ia intercepted between 
tho Horizon ami the six o’clock line, B. P. 
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Dyvjya (above found) becomes tlio 
difference. The arc of that- sine (in minutes) 
ascensional difference in Pranas. 


To find the lengths of the C2 ' and subtract the ascen- 

clay and wight of a planet sional difference to aud from the fourth 
and a fixed star. 

part of the length of the day and night 
of the planet (as found in s loka 59) separately, the results 
will be lengths of the half day and .half night respectively of 
the planet when its declination is north. 


03. But when the planet's declination is south, the reverse 
of this takes place (i. e. the results, just found, will be the 
lengths of the half night and half day of the planet respec¬ 
tively). (In both cases,) twice the results are the lengths of 
the day and night (respectively). 

In the same way, the lengths of the day and night of any 
fixed star can be determined from its declination which is to 
be found by adding or subtracting its latitude to or from the 
declination (of its corresponding point in the ecliptic). 


The Bhoga of a Naksjia* 64. The Bh A-bhooa (or the space of 
tha and xiTHi. XT , . . 1 

a inaksiiatra or. an Astonsm) contains 
800 ' minutes, and the Buoga of a tithi (or the space which the 
Moon describes from the ouu m tithi or lunar clay) contains 
720 ' minutes. . f 


To find the Nakseatra ^ho place of a planet, reduced to 
Plan0t 18 Ut a ^****b’ divided by the Bhabhoga or 
800', gives the number of those Nak- 
siiatra or A.sterisms (counted from A s jvnsrf which are passed by 
the planet^ and the remainder is that portion'of the present 
i\ r AKSHATRA which m passed by the planet.) (This remainder 
div ided) by the diurnal motion (of the planet) gives the quotient 
in the days, ghatika's, &c. which the planet has taken to pass 
that portion of tlio present Nakshatra. 


To find tlio Yoga* at 
givon time. 


65. The sum of the places of the 
Sun and Moon (found at a given time,) 


* Yoga is a period of time in which the sum of the places of the gun and 
Moon increases by 13° 20' or 800'. B. I>. F 
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Su nja-Siddhanta. 

to minutes, is to be divided by the Bha-bhog.i 
The quotient is the number of the elapsed Yogas 
(counted from Vishkarcjbha) : (The remainder is called the 
gata of the present Yoga, and the Bha-bhoga (or 800') dimi¬ 
nished by the gata is called the gamy A of that yoga.) The 
oata and gamya of tlio present yoga multiplied by 60 and 
divided by the sum of the diurnal motions (of the Sun and 
Moon) become the numbers of the past and to be past ghatikas 
(respectively of the present Yoga at the given time.) 

To find the lunar day at a bo. Take the place of the Sun from 
£.iun time. that of the Moon (found at a given 

time); divide the remainder, reduced to minutes, by the 
BnoGA (of a tithi or 720'; the quotient is the number of the 
elapsed tithi a or lunar dayR.) (The remainder is the gata of the 
present tithi, and the Bhooa of a tithi diminished by the gata 
is the gamya of the present tithi.) The gata and gamya of the 
present tithi, multiplied by 60 and divided by the difference 
between the diurnal motions (of the Sun and Moon) become 
the .numbers of the past and to be past ghatikas (respectively 
of the present tithi at the given time). 

Invariable KAitWiS. ^ hmiM ^ ******* 

called Saklni, Naga, Chatushtada 
and Kinstughn’A (always appropriate to themselves succes¬ 
sively the halves of the tithis,) from the latter half of the 
fourteenth tithi of the dark half (of a lunar month to the first 
half of the first tithi of the light half of the next lunar month 
inclusive). 

68. And the seven variable Kara- 
nas, Bava* &c. afterwards succeed 
each other regularly, through eight repetitions in a (lunar) 
month. 


Variable jaaranas. 


* 1. Bava. 2. Halva. 3. Kaulaya. 4. Taitiia. 5. Gabaja. 0. Vivr 
/A. 7. BUADIiA. B. D. 


am 



Translation of the 

It is to be known that all the Karanas answer sui 
y to half of a tithi. 

(0 Maya,) thus I have explained to you the Rules for finding 
the true places of the heavenly bodies, the Bun &c« 


J 


End of the 2nd Chapter of the S(;eya-Sid"dhanta. 


CHAPTER III. 

Called the Tripras'na, which treats of the Buies for resolving the 
questions on Time, the position of places, and directions. 

1. On the surface of a stone levelled 

To determine the meridian 

and east ami vest lines and with water or on the levelled floor of 
the points of the Horizon. chunam work, describe a circle with 

a radius of a certain number of digits. 

2 and 3. Place the vertical Gnomon of 12 digits at its 
centre and mark the two points where the shadow (of the 
Gnomon) before and after noon meets the circumference of the 
circle : these two points are called the west and the east points 
(respectively). 

Then, draw a line through the timi* formed between the 

* To draw a lino perpendicular to and bisecting the line joining two given 
points, it is usual to describe two arcs from the two given points as centres with 
» common ratlins, intersecting each other in two points : the line jjassing through 
the intersecting points is the lino required. In this construction^ the spice 
contained by the intersecting arcs k called timi “a fish,” on account of its form. 
It is evident that the line drawn through the timi formed between two given 
joints, must be perpendicular to and bisect the line which joins the given 
points. 13. D. 
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east and west points, and it will be the north and 
line or the Meridian Line. 

4. And thus, draw a line through the timi formed between 
the north and south points of the Meridian Line; this line will 
be the east and west line. 

In the same manner, determine the intermediate directions 
through the tjmis formed between the points of the determined 
directions (east, south &c.)l 


' , 5. (In order to find the direction 

Given the Gnomome gha- ' 

dow and its Ehi/ja, to find of a given shadow of the Gnomon at a 
the direction of the shadow, . t , . ., 

given time, describe a circle m the 
plane of the Horizon with a radius whose length is equal 
to that of the given shadow and at its circumference 
determine the points of the Horizon, the Meridian and 
east and west lines as mentioned before:) Then describe a 
square about the said circle through the lines drawn from the 
centre (of the circle to the points of the Horizon, in such a 
maimer that the square shall touch the circle at the cardinal 
points) and in this circle (towards the western or eastern part 
of it according as the given time is before or after noon), draw 
a line (as a sine,) equal to Bhuja* (of the given shadow and 
perpendicular to the east arid west line towards the north or 
south according as the Bhtjja is north or south. To the end 
of this perpendicular, draw aline from the centre). This (line) 
will denote the direction of the given shadow (at the given 
time). 


0. The line representing the Prime Vertical, the six o'clock 
line or the equinoctial, passes through the cast and west points 
of the Horizon. 


* Tho distance (in digits) of the end of the shadow of the Gnomon (which is 
jilacc t the intersecting point of the Meridian and east and west line) is culled 
the Bhuja (of the shadow north or south according as the end of the shadow is 
north or south of the east and west line: and the distance of the end of the shadow 
from the Meridian Lino is called the Kott (of the shadow) e»3t or west according 
as the end of the shadow is east or west of the Meridian Line. B. 1). 
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Translation of the 


/ the sine of ampli- 

.__ reduced to the hypo- 

lamise of th* given shadow. 


*SL 


7. (In tlio said circle)* from the 
east and west line (to its north) at a 
distance equal to the equinoctial shadow, draw another lino 
parallel to the former; the distance between the end of the 


* Note on the 7th S'ioka. 

Let Z C4 N H be the 
plane of the Meridian ol’ tbo 
given place of north lati¬ 
tude ; and in that plane 
let G A H be the diame¬ 
ter of the Horizon, Z the 
zenith, P and Q the north 
and south poles, EAF the 
diameter of the Equinoc¬ 
tial, P A Q that of the six , 
o’clock line, Z A N that of ti ¬ 
the Prime vertical, Cal) 
that of one of the diurnal 
Circle in which the Sun is 
supposed to revolve at the 
given day and s the projeo- 
I ion of the Sun’s place : and 
let it o, s b be the perpendi* 
culaj'8 to 2 N, Q II respec¬ 
tively. 

Then, A a = Aqua or 
the sine of the Sun's am* 
plitudo ; 

S A — SInktt or tho sine of the Sun’s altitude; 
os or A L = Bhuja or the sine of the distance of the Sun from tho Trime 



-rr• i j V l l uc Qr { distance ot t he bun from tho Fnme 

Z tL piZcv7niZ. tt eKUt ciroie P<«sius througU tho Sim and at right, angles 

YtWn T7 H jLN ? PT - iLA i 0 !’ th 1 ° clistance of the perpendicular drawn from tho Sun’s 
p.ace to the horizontal plane, from the lino (called the Udayasta-s (jtua in 
ansknt) in winch the plane of tho Horizon intersects that of the diurnal circle : 
and it is evident from the figure that 
A n — gb "4* A if : 

...... or A»bX== S'ankpiala ± Bhxtjaj 

sr^/hTf Hr 01- m . u9 ‘ oUdenriy bo usod according as tho Sun is 

north or south of the Prune Vertical. 

A and Bhuja which arc in terms of the radius 
ol a gieat circle, be reduced to the hypotenuse of the gnomonic shadow at the 
18 , cl t ar t] ' Qt the reduced BniiJA will bo equal to tho distance of 

wHl tnLl n ie ^ mC -° VV l fro . m , th 1 e eafct and west line, but the reduced Sankxttala 
vi ill equal the Equinoctial shadow. It ia showed thus: 
let K = tho radius of a great circle; 
h — tho hypotheuuse of the shadow; 

12 it 

then, A : E « 12 : s b, .\ s b as_ ; 

h 

.Now, in the triangle s a b V /_ a s b = the latitude of the given place ; 
a I the eino of latitude the Equinoctial shadow 


the cos. of latitude 


12 
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shadow and the latter line is equal to the sine of ail 
(reduced to the hypothenuse of the given shadow). 

Given the shadow to find 3* The square-root of t/ho sum of 
its hypothecuso. the squares (of the lengths) of tho 

Gnomon and the given shadow is called the hypotlienuse of tho 
shadow: from the square of the' hypothenuse subtract the 
square of the Gnomon; the square-root of the remainder will 
be equal to the shadow; and the length of the Gnomon is to 
bo known (from the shadow) by the inverse calculation. 

The precession of the 9. The circle of As tori sms librates 
equinoxes. 600 times in a great Ytjga (that is to 

say, all the Asterisms, at first, move westward 27°. Then 
returning from that limit they reach their former places. Then 
from those places they move eastward the same number of 
degrees; and returning thence come again to their own places. 
Thus they complete one libration or revolution, as it is called. 
In this way tho number of revolutions in a Yuga is 600 which 
answers to 600,000 in a Kalpa). 

Multiplying the Ahakga^a (or tho number of elapsed days) 
by the said revolutions and dividing by the number of terres¬ 
trial days in a Kalpa ; the quotient is the elapsed revolutions, 
signs, degrees, &c. 

10* (Rejecting the revolutions), find the Bhuja o’f the rest 
(i. o. signs, degrees &c. as mentioned in S'loka 30th of the 2nd 
Chapter). The Bhuja (just found) multiplied by 3 and divided 
by 10* gives the degrees &c. called the Ayana (this is the same 
with the amountt of tho precession of the equinoxes). 


h the Equinoctial shadow 

op a l X --=-—-; 

12 K 12 

h 

.*. * i X ” or the reduced S'anxutax^ =« tho Equinoctial shadow ; 

R 

.*. The reduced sine of amplitude 

«* tho Equinoctial shadow ± the reduced Biittja j this explains tho 
7th S'LOXA. 13. D. 

* 27° : 90°. B. 1). 

t This is tho distance of the Stellar Aries from the vernal equinox. B. I). 




Translation of the 


<SL 


or subtract the amount of tbe precession of the equi- 
:os (according as the asterisms arc moving eastward or 
westward at the given time) to or from the place of a planet: 


from the result (which is equivalent to the longitude of the 
planet) find the declination, the shadow of the Gnomon, the 
the ascensional difference &e. 

This motion of the asterisms (or the precession of the equi¬ 
noxes) will be verified by the actual observation of the Sun 
when he is at the equinoctial or the solstitial points. 

11. According ns the Sun’s true place found by computa¬ 
tion (as stated in the 2nd Chapter) is less or greater than that 
which is found by observation (i. e. the longitude of the Sun), 
the circle of asterisms is to the east or west (from its original 
place) as many degrees as these are in the difference ('between 
the Sum's true place and the longitude). 

The equinoctial shallow. 12 ‘ M & S’ Ven P laCC - "' lien tho 

Sun comes to the equinoctial, the sha¬ 
dow (of the Gnomon of 12 digits) cast on the Meridian Line 
at noon is called the PALABifi or the equinoctial, shadow (for 
that place). 


Giron the eqninoctiol Am- ,3 ‘ The Rftd ' us multiplied by the 
cW tofiml the co-latitude Gnomon (or 12) and the equinoctial 

and latitude., . _ 1 

shadow (separately) and divided by 
the equinoctial hypothenuse* gives the cosine and sine of the 
latitude (respectively). The arcs of these sines are the co-lati¬ 
tude aud the latitude which are always soufchf (at the given 
place from whose zenith the equinoctial circle is inclined to the 
south). 


Given the Gnomon’s aha- 14 and 15. The BHUJA of the sha¬ 
dow at poon and Sun’s do- -t r , ri . 

oli nation, to find the latitude Cmvr oi the Iriiomon at noon is the 

of the place. same as the shadow itself. Multiply 


* The equinoctial hypotheuuse is the hypothenuse of the equinoctial shadow 
found by taking the square-root of the sum of the squares of the equinoctial 
shadow and the Gnomon (or 12). B. D. 

t The south latitude* of Sanskrit correspond to the north latitudes of the 
Europeans. JB. 1). 
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ius by that Bhuja and divide the product by the h; 
he of tho said shadow; the quotient will be the sino of 
the zenith distance : the zenith distance, found from that sino 
in minutes, is north or south according as the Bhuja is south 
or north respectively (at a given place). Find the sum of the 
zenith distance and the Sun’s declination in minutes when 
they are both of the same name, but when they are of contrary 
names, find the difference between them. This sum or differ¬ 
ence is the latitude in minutes (at. the given place). 

16. Find the sine of the latitude, 
(just found); take the square of that 
sine from that of the Radius; tho square root of the remainder 
is the cosine of the latitude. Tho sine of the latitude multiplied 
by 12 and divided by tho cosine of the latitude gives the 
PAabha or the equinoctial shadow. 


To find tho equinoctial 
shadow from the latitude. 


Given the latitude of the l 7. Find the difference between the 

distance at noon, to find hia degrees of the latitude (at a given place) 
declination and longitude. and those of tlie Sun's zenith distance 

at noon when they are both of the same name, but when they 
are of contrary names find the sum of them; the result will be 
the Sun’s declination : multiply its sine by the Radius. 

18. Divide the product by the sine of the Sun’s greatest 
declination (or 1397) : find tho arc (in signs &c. whose sine is 
equal to the quotient, just found); this arc will be the longi¬ 
tude of tho Sun when he is in the first quarter of the .Ecliptic : 
but when he is in the second or third quarter, subtract or add 
the signs &c. (contained in tho arc) from or to 6 signs; (the 
remainder or the sum will be the longitude of the Sun). 

19. And when the Sun is in tho fourth quarter of the 
Ecliptic subtract the signs &c. (which compose the arc) from 
12 signs; the remainder will bo the true longitude of the Sun 
at noon. 

(To the longitude, just found, apply the amount of the pre¬ 
cession of the equinoxes inversely for tho Sun’s true place.) 
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Translation of the 


id the Sun’s mean 
■orn his true place. 



(In order to find the mean plal 
the Sun from his true place above 
found,) find the 1st equation from the true place of the Sun and 
apply it inversely to the place repeatedly, the result is the mean 
place of the Sun (that is, assume the true place as his mean place, 
find the Sun’s first equation from it and add this equation to the 
true place if the equation be subtractive, but if it be additive, 
subtract it from the true place; the result will be somewhat 
nearer to the exact mean place of the Sun at the given noon ; 
assuming this result as the Sun’s mean place apply tho said 
mode of calculation, and repeat the process until you get the 
exact mean place of the Sun). 


Given tW latitude of tho 20. Find the sum of the latitude of 

tl'ie'sC' to*“ilndwf »nith a g»™n place and tlie Sun’s declination 
distance at noon. when they are of the same name, but 

wheil they are of contrary names find the difference between 
them; the result will be the zenith distance of tho Sun (at 
noon). Find the sine and cosine of the (found) zenith dis¬ 
tance. 


Given tl.e Sun’e south 2h The aine 0™* fowld ) 
distance at noon, to find the Radius multiplied by the length of the 
shadow and its hypothenuse. ~ ... . , _ 

bmomon in digits (or by 32) and di¬ 
vided by the cosine (above found) give the shadow of the 
Gnomon and its hypothenuse (respectively) at noon. 

Given the Sun’s declina- 22. The sine of the Sun’s declina¬ 
amplitude and the sine of hon multiplied by the equinoctial hy- 
amphtude reduced. pothenuse and divided by 12 gives the 

sine of the Sun’s amplitude. This sine multiplied by the 
hypothenuse of the Gfnomonic shadow at noon, and divided by 
the Radius, becomes the sine of amplitude reduced to the 
shadow’s hypothenuse. 

Given the equinoctial sha* 23. To this reduced sine of the 
Sun’s amplitude add the equinoctial 
JA - shadow; the sura will be the north 

Bhuja (of tho shadow at the given time) when the Sun is 
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Hb tyo, Southern hemisphere, bufc when he is in the noiTjraml 
■Khmphere, take the reduced sine of amplitude from the 
'equinoctial shadow, and the remainder will bo the north 
Bhuja. 

24. In the latter case, when the reduced sine of amplitude 
is greater than the equinoctial shadow, subtract this shadow 
from the reduced sine; the remainder will be the south Bhuja 
between east and west line and the end of the shadow at the 
given time. Every day the Biiuja at noon equals the Gno¬ 
mon's shadow at that time. 


25. Multiply the cosine of the lati¬ 
tude by the Equinoctial shadow or the 
sine of the latitude by 12; the product 
(which is the same in both cases) 
divided by the sine of the Sun's de¬ 
clination gives the hypothenuse of the gnomonic shadow at the 
time when the Sun reaches the prime vertical.* 

2(3. When the (Sun's) north declin¬ 
ation is less than the latitude, the 
hypothenuse of the shadow at noon multiplied by the equinoc¬ 
tial shadow and divided by the reduced sine of amplitude at 
noon, gives the (same) hypothenuscf (which is found in the 
preceding S loka). 


Given, tno latitude and 
the Sun’s declination, to find 
the hypothenuse of the sha¬ 
dow at the time when the 
Sun reaches the Prime Verti¬ 
cal. 


Otherwise. 


* This is shown thus, 

Let l — latitude of the place 
e = the equinoctial shadow $ 
d~ the sine of the Sau’s declination 
*»= altitude j ' 


!5 


when the Sun reaches the prime 
vertical. 


x =st the hypothenuse of the shadow 
Then, sin l : d = R • p- y 
and K : p = x : 12 ; 

12 sin l e cob l 

♦** * —---(because cos l: sin l — 12 : l and ,\ e. cos l 

d * d 12 sin l). 

t This is proved thus. 

Let h — the hypothenuse of the shadow at noon ; 
a = the sine of amplitude reduced to that hyp. 
n R 

—— 55 = the sine of amplitude in terms of the radius, 

& 


F 






V \ §l Translation of the 

y*^//The sine of the declination (of the Sun) • miiJtipIiel3yJ 
%e>adius and divided by the cosine of the latitude becomes 
the sine of amplitude. Multiply this sine by the hypothenuso 
of the shadow at a given time and divide the product by the 
radius : the quantity obtained is the sine of amplitude in 
digits (reduced to the hypothenuso of the shadow at the given 
time). 


Given the equinoctialeha- 28 . aild 29> Subtract the square of 
(low and tho Sun’s nmpli- the sine of amplitude from the half of 
tucte, to find his altitude ... ,, 

when situated in the vertical square of the radius multiply 

gdertWhta. the azimuth the remainder by 144; divide the 
product by tho half of the square of 
the gnomon (i. e. 72) increased by the square of the equinoc¬ 
tial shadow. Lot the name of the result he the Karan f. Let 
the calculator write down this number (for future reference). 

30. Multiply twelve times the equinoctial shadow by the 
sine of amplitude and divide the product by the former divisor 
( 1 . e. 72 added to the square of the equinoctial shadow). Let 
the result be called the Praia, Add the square of the Karan f 
to the Phala and take the square-root of the sum. 

31 and 32. The square-root, (just found), diminished or 
increased by the Praia according as die Sun is south or north 
of the equinoctial, becomes the Kona-sanku* or the sine of 


a R 

Then --- : p (the sine of the Sun's altitude when he is at the prime vertical) 

h 

= cos l : ein l = e (equinoctial shadow) ; 12; 

12 a R 

P he 

and .*. p : R ~ 12 : x (the bypotheuuse of the Sun’s shadow when he reaches 
the prime vertical): 

12 R he he 

x sss — — = 12 It v< — - =s*-; supposing the Sun’s declination to 

p 12 a It a undergo no change during the 

day. 

* This is demonstrated thus. 

Let e the equinoctial shadow, 

• a = the sine of amplitude, 

A- ss the JvABA?q, 

■f*=s the Phaiva, 
and x ws the Ko**a s'Ainnr. 
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Mtfe of the Bun when situated at an intermediate vektj 
Srsectiug the Horizon at the N, E. and S. W. or N. W. 
and S. E. points). If the sun be south of the prime vertical, 
then the K<>na-s'ankij will be south-east or south-west, but if 
he be north of it, then it will be north-east or north-west. 
The square-root of the difference between the square of the 
Konas'astku and that of the radius, is called the Duiqjya or 
the sine of the zenith distance. 

33. Multiply the (said) sine of the zenith distance and the 
radius by 12 and divide the products by the Kona-s'anku 
(above found); the quotients will be the shadow (of the gno¬ 
mon) and its hypothenuse (respectively, when the Sun will 
come on an intermediate vertical) at the proper place and time. 


e 

Then, 12 : e = x :- x = S'atxkuta:la (as shown in the note on 7th S'loka) f 

12 

and since it is manifest from the same note that the S'auxtttala applied with 
the sine of amplitude by addition or subtraction according as the Sun is south 
or north of the equinoctial, becomes Bhgja (i. e. the sine of the Sun’s distance 
from the prime vertical), 
e 

- X + a =S Bhitja ; 

12 

but when the Sun is N. E., N. W., S. E., or S. W., it is equidistant from the 
prime vertical and the meridian. Therefore the hypothenuse of a right-angled 
triangle, of which one side is the Buttja and the other equal to it, is the sine of 
the zenith distance. 

e e* a e 

hvp.) 2 = 2 (- x +- a ) 2 — - x a dt- x 4* 2 a*. 

12 72 3 

Now, since the squaroof the sine of the zenith distance added to the square 
of the sine of the altitude is equal to the square of tire radius, 
e* a e ^ 

X 9 +- x % ±- X 4 2 a *= R v ; 

72 3 

or ( e* -f 72) a: 3 ± 24 a «? * = 72 B, 3 — 144 a* j 

24 a * 72 B a — 144 a 8 144 (± R* — a *) 

,\ X * 4 --— X = - 1 . — .S3 3 ' .. --- - -- 

+ 72 e s 4 72 e 2 4 72 

Now, in the foregoing equation it will be observed that the value of the side 
containing:the known quantities is what has been already spoken of tinder the 
name of Kabani, and that the half of the eo efficient of x is what has been already 
spoken of under the name of Fhala, 

X 9 ± 2fx 353 k> 

which gives x ” f * 4 h 4/. B. D. 
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latitude of the place 
the Sun's declination 
being given, to find the Sun’s 
altitude, JZenith distance &c ; 
at given time from noon. 


34, Add or subtract the sintT ofT 
the ascensional difference to or from 
the radius according as the Sun is in 
the northern or southern hemisphere. 
The result is called the Antya, From the AntyX subtract the 
versed sine of the time from noon (reduced to degrees); Multi¬ 
ply the remainder by the cosine of the declination. 

35 and 36. Divide tho product, (thus found), by the radius; 
the quotient is called the chmeda ; the chheda multiplied by 
the cosine of latitude and divided by the radius becomes the 
S AtfKU* or the sine of the Surds altitude (at the giv m time). 
Subtract the square of the S ahku from that of the radius; 
the square root of the remainder is imja-jYA or the sine of the 
zenith distance (at the given time). (From the s'auku arid tho 
DRia-JYA) find the shadow and its hypothenuse as mentioned 
before (in S'loka 32). 

Given the gnomonie.l Multiply tho radius by the given 

shadow and its hypothenuse, shadow (of tho ernomon) and divide the 
to find the time from noon, , _ _ 

product by the shadow s hypothenuse. 

* Tliis will be manifest thus. 

ILet l — latitude of the place north of the equator; 
d tho Sun’s declination j 
<t = tho ascensional difference, 

/ = the time from noon iu degrees, 
and $ = the Sun’s altitude. 

Then wo have the equation which is very common : 

coa t. cos l . cos d + R. sin l. sin d, * 

Bin x —---- -- 


(cos t ; 


It-’ 

tan l. tan d 


-) C08 l. COS d 


(cos t 4; Bin a) cos l cos d 
JR* 

(B y Bin a — vers t) cos d con d 


It is to be observed hero, that when the latitude of the place is north, the sin 
t becomes plus or rniuus according as the declination is north or Eouth/ B. D. 
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The quotient is the driq-jya ; t}ie square-root ( 
^egHaro of the radius diminished by that of the Dtf?G-JTA (just 
found) ; is the s'anktj : multiply it by the radius and divide the 
product by the cosine of latitude (of the place). 

38 and 39. The result (thus found) is the chheda ; multiply 
the chheda by the radius j divide the product by the cosine 
of the daelauation. Subtract the quotient from the Arty A and 
take the remainder. From the versed sines (given in s’lokas 
23—27 of the second chapter) find the arc whose versed sine 
equqjs the remainder: The minutes contained in the arc are 
the Pranas in the time before or after noon.* 

Multiply the cosine of latitude by 
the given reduced sine of amplitude 
and divide the product by the givou 
shadow's hypothenuse (at a given 


Given the latitude of tho 
place and the reduced sine 
of amplitude, to find the 
Sun’s declination and longi¬ 
tude. 


time). 


40.^ Tho quotient; (thus found); is the sine of the Sun's 
declination; multiply it by the radius and divide the product 
by the sine of the greatest declination; find the arc in signs; 
degrees, &c.; from this arc and that quarter of the ecliptic in 
which the Sun is situated at the given time the Sun's longitude 
can be determined (as mentioned before in S'lcxkas 18 and 19 
of this Chapter). 


, .. . ... 41. On any day place a vertical 

tho Gnomonio shadow'd end gnomon on an horizontal plane; mark 
the end* of the shadow at three dif¬ 
ferent times on tho plane, and describe a circle passing through 
these points. Then the end of tho shadow of that gnomon 
will revolve in the circumference of this circle through that 
day.f 


* This Rule is the converse of the preceding one. B. IX 
+ This Rule is refuted by BhAskaracharya in his Goladhyaya, and ho is 
right, because the end of the gnomonical shadow revolves in an hyperbola in the 
places between the arctic and antarctic circles. B. D. 
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Translation of the 


42. (In order to find the right 



~ thre ° 8igU8 ascensions of the ends of the three 

first signs of the ecliptic i. e. Aries, 
Taurus and Gemini, find the declinations of the said ends) then 
multiply the sines of one, two, and three sines by the cosine of 
the greatest declination of the Sun separately, and divide the 
products by the cosines of the declinations (above found), 
respectively: The quotients will bo tho sines of the arcs; find 
the arcs in minutes. (These arcs will be the right ascensions 
of the ends of the three first signs of the ecliptic). 

To find the rising periods 43. Tho number of minutes con- 
of thoso signs ut the Equator. • . t c , . , , * . 

tamed m the first right ascension, 

(above found), is the number of Pranas which Aries take? in 

its rising at Lanka (or the equator); then take the first right 

ascension from the second and the second from tho third; the 

remainders in minutes will denote the numbers of Pranas in 

which Taurus and Gemini rise at the equator. 

(The numbers of the Pranas, thus found, contained in tho 
rising periods of Aries, Taurus and Gemini at the equator are) 
1670, 1795 and 1935 (respectively). 

To find tlie rising periods * ( In order to rising periods 

^lace 1 ° S0 SIgna at a givon first three signs of the ecliptic 

at a given place of N. L., find at 
first the ascensional differences of the ends of the said signs 
at that place and subtract the first ascensional difference from 
the second and the second from the third. The first ascen¬ 
sional difference and these remainders are severally called the 
C HA eak h and as of the said signs for the given place). Sub¬ 
tract the Ohara khandas (of tho first three signs) for the given 
place from their rising periods at the equator: the remainders 
will be the rising periods in Pranas of the said signs at the 
given place. 


44. Tho rising periods of the first 
three signs of tho ecliptic at the 


To find the rising periods 
of the rest. 


Equator successively increased by their Charakhan^as give in 
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^ary order the rising periods of the following tl 
rfs (i. e. Cancer, Leo and Vergo). The rising periods of the 
first 0 signs, thus found, answer in an inverse order to those of 
the latter six Libra, &c. for the given place. 

45. From tho Sun’s longitude as- 
| the point of the ecliptic just certamed at tho given time, find tho 
rising at o gi?en tune from BhOKTA and BnOQYA times in PRANAS, 

(in the following manner. Find the 
sign in which the Sun is and find the Biiukta degrees or the 
degrees which the Sun has passed and the Bhogya degrees* or 
those which he has to pass). Multiply the numbers of the 
BHUKTAand Bhogya degrees (separately) by the rising period of 
the said sign (at the given place) and divide the products by 30. 
(Tho first quotient is tho Bhukta time in Pranas in which thcr 
Sun has passed the Bhukta degrees, and the latter is tho Bhogya 
time in Paly as iri which he has to pass the Bhogya degrees.) 

46 and 47. From the given timo in PrXnas (at the end of 
which the Horoscope is to bo found) subtract the Bhogya time 
in Pranas and the rising periods of the next signs (to that in 
which the Sun is, as long as you can, then at last, you will find 
the sign, the rising period of which being greater than the 
remainder you will not bo able to subtract, and which is con¬ 
sequently called the as'uddha sign or the sign incapable of 
being subtracted, and its rising period the as'uddha rising). 
Multiply the remainder thus found by 30 and divide the 
product by tho as HTdpha rising period : add the quotient, in 
degrees, to the preceding signs (to the as'uddha sign) reckoned 
from Aries : (and to tho sum apply the amount of tho preces¬ 
sion of the equinoxes by subtraction or addition according as 
it will be additive or subtractive) : the rosult, (thus found), 
will bo the place of tho Horoscope* at tho eastern horizon. 
If the timo at the end of which the Horoscope is to be found, 

* Thus there arc two processes for finding tho Horoscope, one when the given 
time is after sub -rise and the other when it is before sun-rise, and which are 
consequently called Kilama or direct and Vkjlkkama or indirect processes 
respectively. B. 1>. 
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ten before sun-rise, then take the Bihjkta time (k 
fid) and the rising periods of the preceding signs, to that 
which is occupied by the Sun) in a contrary order from the 
given time; multiply the remainder by 30 and divide the 
product by the as'uddha rising period ; subtract the quotient, 
in degrees, from the signs (reckoned from Aries to the as'ud¬ 
dha sign inclusive) ; the remainder (inversely applied with the 
amount of tlio precession of the equinoxes) will be the place of 
the Horoscope at the eastern horizon. 

To find ^culminating 48 ‘ From the GHATJKAS, 

point of the Bcliptio at the from noon, before or after, the Sun’s 
given time from noou. , 

place found at the given time, and 

the rising periods of the sigus ascertained for the equator, find 

the arc, in signs, degrees, &c. (intercepted between the Sun 

and the meridian at the given place) subtract or add the signs 

&c. (just found) from or to the Sun’s place (according as the 

given time is before or after noon ); the result will be the 

place of the culminating point of the ecliptic (at the given 

time). 

Given the place of the 49. (Of the given place of the 
sun, to find tho time from Horoscope and that of the Sun), find 
eim-rise. the Bhogya time in Pjranas, of the 

less and the Bhttkta time, in PkXnas of the greater, add toge¬ 
ther these times and the rising periods of tho intermediate 
signs (between those which are occupied by the Sun and the 
Horoscope); and you will find the time (frtfhi sun-rise at tho 
end of which the given place of the Horoscope is just rising in 
tho eastern horizon). 

50. When the given place of the Horoscope is less than 
that of the Bun, the time (above found) will be before sun-rise, 
but w hen it is greater, the time will bo after sun-rise. 

And when the given place of the Horoscope is greater than 
that of the Sun increased by 6 signs, the time found (as men¬ 
tioned before) from the place of the Horoscope and that of the 
Him added to G signs will bo after sun-set. 

End of the third Chapter called the Tkiprasna. 
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CHAPTER IV. 

On the EcU’pses of the Moan. 



The diameters of the Sun - 1 ‘ T1, ° o( « lc Suu’s Orb 

and Moon in yojanas and is 6,500 YOJANAS and that of the 
their rectification. 

Moon s is 480 yojanas. 

2 and 3. The diameters of the Son and Moon multiplied 
by their true diurnal motions and divided by (their) mean 
diurnal motions become the srnuxA or rectified diameters. 

To find the Sun’s diameter T1 *° diaDleter ° f '**» S "“ 

at the Moon and their dia- multiplied by his revolutions (in a 
meters in minutes, x 

KALPAj.and divided by the Moon's 

revolutions (in that cycle), or multiplied by the periphery of 
the Moon s orbit and divided by that of the Sun, becomes tiio 
diameter of the Sun at the Moon's orbit. 

The diameter of the Sun at the Moon's orbit and the Moon's 
rectified diameter divided by 15, give the numbers of minutes 
contained in the diameters (of the discs of the Sun and the 
Moon respectively). 


To find the diameter of 4 an ** 5 * Multiply the true diurnal 
Moon aifch 6 shadow afc the motion of the Moon by the Earth's 
diameter (or 1,600) and divide the 
product by her mean diurnal motion; the quantity obtained is 
called the S*ce(. Multiply the difference between the Earth's 
diameter and the rectified diameter of the Sun by the .mean 
diameter of the Moon (or 480) and divide the product by that 
of the Sun (or 6,500) ; subtract the quotient from the Sucm 
the remainder will be the diameter (in yojanas) of the Earth's, 
shadow (at the moon ); reduce it to minutes as mentioned 
before (i. e. by dividing it by 15). 

To find the probable times Tli e Earth’s shadow (always) 

of the ocoumu,** of eclipses. remains at disf aQC0 of <; s{gua fr0ffl 

the Sun. When the place of the Moon’s ascending node equals 
the place of the shadow or that of the Sun, there will bo an 
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(lunar or solar). Or when that node is beyond or wSnil 
of the shadow or that of the San, by some degrees, 
the same thing will take place. 

»-. The places of the Sun and the Moon found at the time 


of the new moon are equal (to each other) in signs, (degrees) 
&c\ and at the instant of the full moon they are at the distance 
of £5 signs from each other. 


To reduce the places of & (Find the changes of the places of 

the Sun, the Moon and her the Sun, the Moon and her ascending 
ascending node as giveu at . # a 

mid* night to tho instant of node in the instant from miduight to 

the instant of the syzygy as men¬ 
tioned in s'loka 67th of 1st Chapter). To the places of the 
Sun and the Moon (as found at the midnight) apply by sub¬ 
traction or addition their changes according as the instant of 
the syzygy is before or after midnight; the results are called 
the sa.ma-kala places of the Sun and the Moon : But increase 
the place of the node (at midnight) by its change, if the 
instant of the syzygy be before midnight, or diminish it if it be 
after midnight. 


What coders the Sun and 9. The Moon being like a cloud in 

the Moon in their eclipses. ^ i___ \ ^ 

a lower sphere covers the Sun (in a 

solar eclipse); but in a lunar one the Moon moving eastward 
enters the Earth's shadow and (therefore) tho shadow obscures 
her disc. 


To find the magnitude of 10. Take the Moon’s latitude (at 
*** tcUpb0 ’ the time of syzygy) from half the sum 

of the diameter of that which is to be covered and that of the 
coverer (in a lunar or solar eclipse) ; the remainder is the 
greatest quantity of the eclipsed part of the disc. 

To ascertain the occurrence ^ £lds quantity should be 

of « partial or no greater than tho diameter of the disc 

which is to be eclipsed, the eclipse 
will be a total one, otherwise it will be partial But if the 
Moon's latitude be greater than half the sum (mentioned in 
tfie preceding S'lok*) there cannot be an eclipse. 



the half duration 
offho sclipse and that of the 
total darkness. 
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12. Find the halves separate!; 
the sum and difference of the diameter 
of that which is to be covered and 
that which is the coverer. Subtract the square of the (Moon's) 
latitude (as found at the time of the syzygy) severally from 
the squares of the half sum and the half difference and take 
the square-roots of the results. 


13. These roots multiplied by 00 and divided by the 
diurnal motion of the Moon from the Sun give the Sthityahdha 
the half duration of the Eclipse and mardardhA the half dura¬ 
tion of the total darkness in ghatikas (respectively), 


To find the exact Sthttf- 
ARDltA and MAUDAUmtA. 


14 and 15. The diurnal motions (of 
the Sun, the Moon and her ascending 
node) multiplied by the Sthityardha (above found) in GBLVpr- 
Kiis and divided by 00 give their changes in minutes. Then to 
find the first exact Sthityardha, subtract the changes of the 
Sun and the Moon from their places and add the node’s change 
to its place; from these applied places find the Moon’s latitude 
and the Sthityardha. This Sthityardha will be somewhat 
nearer the exact one, from this find the changes and apply the 
same mode of calculation (as mentioned before) and repeat the 
process until you get the satae Sthityardha in every repeti¬ 
tion. This Sthityardha will be the exact first Sthityahdha. 
But to find the latter Sthityahdha add the changes of the 
Sun aud Moon to their places and subtract the node’s change 
from its place; from these applied places find the Moon’s 
latitude and the Sthityahdha again and repeat the same process 
until the exact latter Sthityardha be found. In the same 
manner determine the first and second exact mahoardhas by 
repeated calculations. 

To find tbo times of the 1G. At the end of the true lunar 
phases of un eclipse. day (i. e. at the time of the full moon) 

the middle of the eclipse takes place ; this time diminished by 
the exact first Sthityahdha loaves the time of the beginning, 
a 2 
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creased by the latter exact Sthityardha gives the tune 
H*Khe ©nek 

17. In the same manner, the time of the middle of a total 
eclipse diminished and increased (separately) by the exact first 
find second aiarp^rdhas gives the times of the beginning and 
end of the total darkness (respectively). 


To find the kern or the 18. Multiply the diurnal motion of 
portion of the coveror’a path ,, P ^ 

from the middle of the the Moon from the Sun by the (first) 
eclipse to a given time. Sthityardha diminished hy given 

ghatikas and divide the product by GO, the quotient is the 
K 071 in minutes (or the perpendicular of the right angled 
triangle of which the Moon’s latitude is the base and the 
distance between the centres of that which is the coveror and 
that which is to be covered is the hypothenuse). 

19. In an eclipse of the Sun, the Koti in minutes (above 
found,) multiplied by the mean Sthityardha and divided by 
the apparent* Sthityardha becomes the Spiiota or apparent 
Koti in minutes. 


To find the quantity of flic 20. The Moon s latitude is the 
eclipsed part at a given time r> , , . , , 

during the first half of an -” 1IITJA (or base) and the square-root 

oc of the sum of the squares of the Koti 

and Bhuja is the hypothenuse (of the triangle as mentioned 
before m Sloka 18th). Subtract the hypothenuse from half 
the sura of the diameters (as stated in S loka 10 th) ; the re¬ 
mainder will be the quantity of the eclipsed part (of the disc) 
at the time (at which the Koti and Bhuja are ascertained). 

To find the quantity of the 21. If it he required to know the 
eclipsed part as a given time -r^ c . . > 

during the latter half of an KCT* &c. at a given tune after the 

eclipse. middle of the eclipse, subtract the 

Ghatjkas (between the given time and the end of the eclipse) 
from the second Sthityardha ; from the remainder find the 
Koti &c. as mentioned before. The obscured part found from 
the second Sthityardha is the portion of the disc yet in 
obscurity. 

* The mean and apparent sttmtyardtias will be explained in the next 
chapter. B. D. 
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he quantity of the 22 and 23. Subtract the minutes 
corresponding time. " contained in. tlie given, eclipsed part 

from half tlie sum of the diameter of that which is covered 
and that which is the coveror; from the square of the remain¬ 
der subtract the square of the Moon's latitude at that time. 
The square-root of the remainder is the Koji in minutes (in 
the lunar eclipse). But in the solar one the remainder (thus 
found) multiplied by the apparent Sthityardha and divided by 
the mean Sthityardha gives the Koti in minutes. From the 
Koti find the time in GhAtieas in the same way that you found 
the Sthityardha (from the square-root as mentioned in S'loka 
13). At this time (before or after the middle of the eclipse,) 
the quantity of the eclipsed part is equal to the given one. 

To find the Vaulstas used 24. Find the zenith distance* (in 
in the projection of eclipses. the p| j me vevfc ical of the body which 

is to be eclipsed), multiply its sine by the sine of the latitude 
of the place, and divide the product by the radius. Find tho 
arc whoso sine is equal to the quotient; the degrees contained 
in this are called the degrees of tlie (Aksha or the latitudi¬ 
nal) valana ; they are north or south according as the body 
is in the eastern or western hemisphere of tho place. 

25. From the place of the (said) body increased by 3 signs 
find the declination, (which is called Ayana or solstitial valana). 
Find tho sum or difference of the degrees of this declination 
and those of the latitudinal valana, when those valanas are of 
the same name or of contrary names: (the result is called 
spliuta or time valanX) . The sine of the true valana divided 
by 70 gives the valanA in digits.t 


* The distance of tlie circle of position (passing through the body) from 
the zenith of the place is called the zenith distance in the prime vertical of the 
body. The rough amount of this can be easily found by tlie following simple 
proportion. 

As half the length of tlie day of the body 
: 90. 

:: the time from noon of the body at a given time 
: the zenith distance in the prime vertical at the given time. B, D. 
f In tho projection of eclipses, after drawing the disc of the body to bo 
eclipsed, the north and south uuu the east and west lines, which linos will of 
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26. Find the length of the day (oi 
the body -which is 


to be eclipsed as 

eclipsed part, l e. at a given mentioned in s'lokas 62 and 63 of the 
time daring an eolipne. SGCOml Ohaptor) ; to ^ , engfch ad( j 

its half and the unnata time (or the half length diminished by 


course represent the circle of position passing through the body (supposed 0 n the 
ecliptic) and the secondary to that circle at the given place, to find the direction 
of the line representing the ecliptic in the disc of the body on which the know¬ 
ledge of the exact directions of the phases of the eclipses depends, it is necessary 
to know the angle formed by the said secondary and the ecliptic. This angle or 
that arc of a great circle, 90° from the place of the body which is intercepted bo-' 
tween the said secondary or the prime vertical and the ecliptic is called the valana 
or variation (of the ecliptic). And as it is very difficult to find this arc at once, it 
is divided into two parts of which the one is that portion of the great circle (90° 
from the place of the body) which is intercepted between the Prime vertical and 
the Equinoctial and the other is that portion of the same circle which is intercepted 
between the Equinoctial and the ecliptic; these two portions are called the A'ksha 
Valana and the Ayana-valana respectively. The Aksha valana is called the 
north or south according as the Equinoctial circle meets the great circle (90° from 
the place of the body) on the north or south of the prime vertical eastward of the 
body} and it is evident from this that on the northern latitudes when the body 
is in the eastern or western hemisphere the A'ksua valana will bo the north or 
south respectively. And the A!vana-valana is called the north or south accord¬ 
ing as the ecliptic meets the said great circle on the north or south of the 
Equinoctial to the east of the body, and hence it is evident that when the decli¬ 
nation of the body’s place increased by 3 signs is north or south the Ayana- 
valaNA will be the north or south respectively. From the sum of these yalanaS 
when they are of the same name or from the difference between them when of 
contrary names the are which is intercepted between the prime vertical and the 
ecliptic is found and hence it will be north or south according as the ecliptic 
meets the said great circle on the north or south of the prime vertical eastward 
of the body and it is sometimes called the sjpashta or rectified valana. 

Lot A be the place of the body; 13 Gr C 
L the great circle 90® from it j FAC the 
ecliptic ; D E F the Equinoctial; E the 
Equinoctial point; G H L the prime 
vertical; H the intersecting point of the 
prime vertical and the Equinoctial, and 
hence the east or west point of the Hori¬ 
zon and therefore G B equivalent to 
zenith distance in the prime vertical. 

Then the arc G .D = the 

VALANA, 

I) B — the AYANA-VALANA, 

and G J3 = the spashta or rectified 

VALANA. 

These arcs can be found as follows, 

Let L — latitude of the place, 

n ™ the zenith distance iu the prime 
vertical, 

l == the longitude of the body, 
e = the obliquity of the ecliptic, 
d ~ the declination of the body, 

X « the Assn A VALANA, 
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[fo given time from the midday of the body); and by the 
quotient divide the Moon's latitude, diameter &c. in minutes ; 
the results are the digits contained in the latitude &c. 


(End of the fourth Chapter.) 


is 


y *= the Ayana-valana, 
and z the rectified valana, 

Then in the spherical triangle DUO 

sin Or D H : sin D H G sin G II : sin G D : 
here, sin G D H = sin B D R = cos d , 
sin D TI G = sin L; 
and sin G H =*= sin », 
cos d: sin L = sin n : sin a?. 

sin L. sin n 


sin x or the sine of the Xksha valana --in 

used for cos d in the text cos d 


which the Radius 


This valana is callod north or south according as the point D be north or 
south of the point G. 

And in the triangle DEB 

sin BDE; sin B E D = sin B E : sin D B, 

or cos d : sin e = cos l : sin y 

sin e X cos l 

/. sin y or the sine of the Ay an a valana --- in which the 

008 d 

Radius is used for cos d in the text. 

This valana is called north or south ; according as the point B bo north or 
south of the point D. 

And the rectified valana GB = GD +D B, when the point D lies betweon 
the points G and B, but if the point D be beyond them, the rectified valana 
will bo equal to the difference between the Akshu and Ayana Valinas. This 
also is called north or south as the point B bo north or south of the point G.* 

To mark the sine of the 8PASHIA valana in the projection of the eclipse it is 
reduced to the circle whose radius is 49 digits in the text, 
i. e. R: sin z = 49 : reduced sine of the valana ; 


49 sin s 

reduced sine of the valana *=- 

R 


49 sin z Bin z 
3488 70 


This reduced sine in digits is denominated the valan a in the text. B. D, 
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Where the parallax in 
longitude and that in latitude 
is nothing. 


To find the sine of ampli¬ 
tude of the horoscope. 


CHAPTER Y. 

On the Eclipses of the Sun. 

I. There is no parallax in longi¬ 
tude of the Sun when his place equals 
the place of the nonagesimal. And 
when the (north) latitude (of the place) and the north declina¬ 
tion of the nonagesimal arc equal to each other (i. e. when the 
nonagesimal coincides with the zenith) there will be no paral¬ 
lax in latitude. 

2. Now I will explain the rules for finding the parallax 
in latitude which takes place when the connection of the place 
and time is diflerent from that which is mentioned (in the 
preceding S'loka,) and the parallax in longitude which arises 
when the Sun is east or west (of the nonagesimal). 

8. At the end of the time of con¬ 
junction (from sunrise) in ghatjkas 
find the place of the horoscope through the rising periods at a 
given place (and apply it with the amount of the precession of 
the equinoxes.) Its sine multiplied by the sine of greatest 
declination (or sin 24°) and divided by the cosine of latitude 
gives a quantity called the udaya (or the sine of amplitude of 
the horoscope). 

To find the sine of th$ 4. Then find the placo of the cul- 

mhmt l ing 9 poiat ot tto'edip' rninatill S P oint of th ® ecliptic through 
tic * the rising periods at the equator as 

mentioned before, and find the sum of the declination of the 
culminating point and the latitude of the place when they are 
of the same name, otherwise find the difference between them. 

5. The result (thus found) is the zenith-distance of the 
culminating point of the ecliptic. The sine of this zenith- 
distance is called the MadhyajyA or the middle sine. 

m , , Multiply the Madhyajya by the 

To find the sine und co- 1 J ‘ r 

sine of the zenith-distance udaya (above found,) divide the pro¬ 
of the nonngefiiioal. , ,, 

duct by the radius and square the 

quotient. 
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ub tract the square from the Madhyajyx : the sqiii 
of the remainder is (* nearly „ equal to) the drikshepa ox* 
the sine of the zenith-distance of the nonagesimal (or the 
sine of the latitude of the zenith). The square-root of the 
difference between the squares of the drikshepa and the radius 
is the S’anku or the siue of the altitude of the nonagesimal. 


This sine is called the drjggati. 


Otherwise. 


7. (Or) the sine and cosine of the 
zenith-distance (of the culminating 
point of the Ecliptic,) aro the rough drikshepa and drjggati 
( respectively.) 


To find the Moon’s paral- 


Dividing* the square of the sine of 
lax in longitude from the one sign (or 30°) by the DRIGGATI 
Sun reduced to ouAriKAB. ( a ^ ove found,) the quantity obtained 

is called the chiieda or the divisor. 

8. The sine of the difference between the place of the Sun 
and the nonagesimal divided by the chheda gives the Moon’s 
parallax in longitude from the Sun reduced to (savaua) Gfia- 
ttkas, whether the Sun be east or west (of the nonagesimal.f) 


* For, the square-root of the remainder multiplied by the radius and divided 
by the- cosine of the ecliptical part intercepted between the nonagesimal amt the 
culminating point becomes the exact DHjKaaBPA or the sine of the latitude of 
Hie Zenith. B. D. 

t All Hindu astronomers aupposo that every planet daily traverses 12000 
TOJANA8 nearly in its orbit and as the part ofa planet’s orbit intercepted between 
the sensible and rational horizon is equal to the earth’s semi-diameter (or 800 
yoJAJfAS which =. T ' f th of 12000) therefore, the extreme or horizontal parallax 
of a planet m thought to be equal to T \* part of its diurnal motion : thus the 
Moon’s horizontal parallax is 52' 42" nearly and the Sun’s 3' .. 66" aud hence tiie 
horizontal parallax of the Moon from the Sun is ~ ;52* .. 42*') —(3'.. 56") 
5=a 48' ..46 . And four GhatikAs in which the Moon describee 48' .. 46" from 
the Sun is the horizontal parallax in time. 

Now, let 

l = the latitude of a planet (the Sun or Moon), 

d = the difference between the places of the planet and the nouageriuud, 
a =3 the altitude of the nonagesimal, 
p the horizontal parallax, 
x == the parallax in longitude, 
y = the parallax in latitude. 

Thou we have the equation, 

sin a, Bin (d f x) 

*=P --- 

11. cos. {I i y) 

which is eommou in astronomy. 

H 



misTfy 
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ind the accurate paral- 
ancl the apparent time 
of oonj unction. 


0. Subtract the parallax in time 
(just found) from the end of the true 
time of conjunction if the place of the 
Sun be beyond that of the nonagesimai; but if it be within, 
add the parallax. At this applied time of conjunction find 
again the parallax in time and with it apply the end of 
the true time of conjunction and repeat the same process of 
calculation until you have the same parallax and the applied 
time of conjunction in every repetition. (The parallax lastly 
found is the exact parallax in time and the time of tlio conjunc¬ 
tion is the middle of the solar eclipse.) 

To find the Moon’s para!- 10. Multiply the DBIKSHEPA (or tllO 
lax in latitude trom the Sun. gia(J the zen i t h.di s tenoe of the 

nonagesimai) by the mean diurnal motion of the Moon from 
the Sun, and divide the product by fifteen times the radius: 
the quotient is the parallax in latitude of the Moon from the 
Sun. 

11. Dividing the deikseepa by 70, 
the quotient is the same amount of 
parallax (found in the preceding S'loka) or multiplying the 
dkikshepa by 77 and dividing by the radius (i. e. 8438), the 
quotient is the same. 

To find the apparent lati- 12. The amount of the parallax in 
tude ot the Moon. latitude (just found) is south or north 

according as the nonagesimai is south or north (of the zenith). 
Add this amount to the Moon's latitude if they are of the same 


Otherwise. 


In this, if wo taho for convenience’s sake sin d for sin^'a’ -f- x) and It. for 
cos (l db y) on account of the smallness of x, y and l in an eclipse, then we have 
sin a. sin d 


x = jp ■ 


R* 


Now, it is evident that if p be assumed, the horizontal parallax of the Moon 
from the Sun in time (or p = 4 Ghatikas) x will be the Moon’s parallax in 
iou'dtudo from the Sun, and then 

4 sin « sin d sin d sin d 


R* 


(4 R*’) chhoda. 


B. D. 


em. a 
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T^w/bnt if of contrary names, subtract it. (The result is 
the apparent latitude of the Moon), 

13. (In the solar eclipse) through the apparent latitude of 
the Moon (just found) find the sthityardha* marparpha 
magnitude of the eclipse &c. as mentioned before : the vaian/C, 
the eclipsed portion of the disc at any assigued time &c. 
are found by the rule mentioned in the Chapter on the lunar 
eclipses. 


To find the apparent stut- U - 13 > 16 an<J 17 ‘ FinJ t,!e !' a ‘ 
TYARDHA8 and maruAudius rallaxes in longitude (converted into 

iu solar eclipses. . . 

time) by repeated calculation at the 
beginning of the eclipse found by subtracting the first stitity- 
ardha (just found) from the time of conjunction, and at the 
end found by adding the second sthityardha, If the Sun So 
east of the nonagesimal and the parallax at the beginning bo 
greater and that at the end be less than the parallax at the 
middle, or if the Sun bo west, and the parallax at the beginning 
be less and that at the end be greater than the parallax at the 
middle, add the difference between the parallaxes at the begin¬ 
ning and the middle, or at the end and the middle to the first or 
the second sthityardha (above found) : otherwise subtract the 
difference. It is then when the Sun is east or west of the 
nonagesimal at tho times both of the beginning and the middle 
or of the middle and the end, otherwise add the sum of the 
parallaxes (at the time of the boginning and middle or of the 
end and the middle) to the first or tho second sthityardha 
(Thus you have the apparent sthityarbhas and from these the 
times of the beginning and the end of the eclipses of the Sun.) 

In tho same manner, find tho apparent mardarphas (and tho 
times of the beginning and end of the total darkness in the 
total eclipses of the Sun). 


End of the fifth Chapter. 


* This sthityardha i» willed the mean sthityardha in the solar eclipse. B, D. 
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Translation of the 

CHAPTER VI. 



Oh the Tr ejection of Solar and Lunar Eclipses, 


1. Since the phases of the lunar 
and solar Eclipses cannot bo exactly 
understood without their projection, I therefore explain the 
•excellent knowledge of the projection. 

To describe th. circle in 2 * Havin S mark<?a al first » P oint 
which the valaua is to be on the floor levelled with water, de- 
marked. . . 

scribe, on the point as centre with 40 
digits as radius, a circle in which the v a lax a (as found in the 
fourth Chapter) is to be marked. 

Other two circles eoncen- 3. (On the same ceutro,) describe 
trio Wlth the first * • a second circle named the samXsa with 

the radius equal to half the sum of the diameters of that which 
is to be covered and that which is the coveror, and a third circle 
with the radius equal to the semi-diameter of that which is to 
be covered. 

The direction, of the be- 4 - (In these circles determine the 

sinning and end of the north and south, and the east and west 
lunar and solar eclipses. _ . p 

lines* as mentioned before .(in the ord 


Chapter). 

In a lunar eclipse, the obscuration first begins to the oast 
and it ends to the west, (but) in a solar one the reverse of this 
takes place. (Therefore in the projection of the luuar eclipse, the 
VAiiANX is to be marked as sine to the eastern or western side 
of the outer circle above described according as it is found at 
the beginning or end of the eclipse, but in tlio projection of 
the solar eclipse, the valanx found at the beginning or the end 
of the eclipse is*-to be marked to the western or eastern side of 
the circle respectively.) 


* It is evident that these lincswill represent the circle of position, and the 
secondary to it paiftea through tin bod} which is to be eclipsed. B. D. 


misTfy 



the VAiAjsfA in 
circle. 



To mark tho latitudes 
found at the beginning und 
end of the eclipse in tho 
second circle. 


Sarya-Siddhdnta. 

5. In a lunar eclipse mark 
YALAK& (as directed in the preceding 

S'loka) to the eastern side of the outer circle from the east and 
west line to its north or south according as the valana is north 
or south, when it is found at the beginning of the eclipse; but 
when it is found at the end of the eclipse, mark it to the west¬ 
ern side of the outer circle from the east and west lino to the 
south or north according as the valanA is north or south. And 
in a solar eclipse mark the VALANA inversely (i. e. mark it at the 
beginning or end of the eclipse to the western or eastern side 
of the outer circle respectively in the same manner as mention¬ 
ed before). 

6. From tho end of tho valana (as 
drawn before) draw a line to the centre. 
From this line draw another line (per¬ 
pendicular to the former and) as the 

sine in the circle called the samasa, equal to the Moon's latitude 
found at the beginning or end of the eclipse, (to the north or 
south of the former line according as the latitude is north or 
south). 

7. Again, draw a line from the end 
of the latitude (as drawn before) to 
the centre. Then the point, where the 
body which is to be covered begins to be 

obscured or quits the obscuration, is the same where the line 
drawn before cuts the circle representing the disc of the body 
which is to be covered. 

To determine tho direo- 8 and In tho Projection of 

tions of the latitudes of the the solar eclipse, the latitudes of the 
Moon iu the projections, -_ r . . _ 

Moon are always designated by their 

normal name, but iu the projection of the lunar one they are 
designated reversely. 

To mark the vaxanA at And in the lunar projection to the 
the middle Of tho eclipse. northern or southern side of the outer 

circle above described, according as the latitude of tho Moon 


To find the direction of 
the beginning anil end of tho 
eclipse in the disc of tho 
body which is to be covered. 
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) 1 , Translation of the I 

4‘Sfuitl/afc the middle of tlie eclipse is considered north or sohm^ 
nTark the valana determined at the middle of the eclipse from 
the north and south line to its east, when tho valana and the 
latitude are of the same name; but when they are of different 
names, mark the valana to the west of the north and south 
lino. And in the solar projection tho reverse of this takes 


place. 

To find the magnitude of 10. From the end of the yalana 
the eclipse, (j us t marked) draw a line to the centre. 

On this line mark the latitude (found at the middle of the 
eclipse) from the centre towards (the end of) the yalana. 

11. With the end of the latitude (just marked) as a centre, 
and the radius equal to the serai-diameter of the coveror, de¬ 
scribe a circle. The part of tho third circle (as described befoio 
with the radius equal to tlie semi-diameter of that which is to 
be eclipsed) contained in the circle above described will be 
eclipsed. 

12. In the projection (of the lunar or solar eclipse) de¬ 
scribed on the floor or board, reverse the positions of the points 


of the eastern and western halves of the horizon. 

Ti e limit Of tlie magni- 13. To the 12th part of tho Moon’s 

tiute of tho eclipsed portion jj sc the obscured portion is invisible 
which is invisible in the ao- . 

lav or lunar eclipse. on account of the brightness ol the 

Moon’s disc; and owing to the dazzling flash of the Sun’s 

disc its eclipsed part when not exceeding 6 minutes, is not 

visible. 

14 15 and 16. Call the points 

To find the path of tho i „ 

coveror. at the ends of the latitude (found at 

the beginning, middle and the end) (as marked before,) tho 

first, the middle, and the last points respectively, describe the 

TlMis between the first aud middle points and the middle and 

the last and draw two lines through these two TIMls; with the 

intersecting point of these two lines as a centre, describe such 

an arc as will pass through the three points. This arc will be 

tho path of the coveror through which it will move. 
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a given eclipsed 17 > 18 and 19 ‘ t Wll0n >' 0U wi 

to project the eclipsed portion, the 

magnitude of which is given at the time before or after the 
middle of the eclipse] subtract the given portion (in digits) 
as found before from half the sum of the coveror and that 
which is to be covered. From the centre (of the three circles 
as described before) draw a line equal to the remainder towards 
the direction of the beginning or end of the eclipse according as 
the given time is before or after the middle, in such a manner 
that the end of that line may be on the path of the coveror: 
then with the end of that line as a centre, at the distance equal 
to the semi-diameter of the coveror, describe a circle ; then that 
portion of the third circle which falls within the circle (above 
described) will be obscured. 

m .. .. , 20 and 21. From the centre of the 

To fiud the direction of 

the beginning of total dark* three circles, towards the direction of 
i.tss b) the projection. the beginning of the eclipse, draw a 

line equal to half the difference between the diameters (of the 
coveror and that which is to bo covered) in such a manner that 
its end fall on the coveror* s path. About the end of that line 
describe a circle with an extent equal to the semi-diameter of 
the coveror. Then you will find the direction of the beginning 
of total darkness where the third circle touches internally the 
circle above described. 

To find the direction of 22 ‘ In tlle Sam6 the said 

tho end of the total dark- line towards the end of the eclipse and 

describe a circle as above. Then you 
will find the direction of the end of total darkness just as 
mentioned before. 


The colour of the eclipsed 23. When the eclipsed portion of 
portion of the Moon. the Moon’s disc is lessthan the half, it 

appears of a smoky colour, w hen it is greater than the half, it 
appears of a black colour : and when the Moon’s eclipsed 
portion is greater than Jtbs of tho whole it appears of a dusky 
copper hue, and in a total eclipse it appears of a tawny hue. 
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Translation of the 

24. (0 Maya) this science, sOT*£E 

oven to the Gods, is not to bo given 
to any body, but to tho well-examined pupil who has attended 
one whole year. 


End of the sixth Chapter. 


CHAPTER VII. 

On the conjunction of the planch, 

1. The conjunction of tho five mi- 
Kiuds of conjunction. nor planets is considered their fight 

or association with each other (according to their light and 
position as will be explained afterwards) : but their conjunction 
with the Moon, is considered their association with her and 
with the Sun is their astamana disappearance. 

m „ , , _ * 2. The conjunction of two planets. 

To find whether the time J 

of conjunction is past or both moving eastward, is past when 

futUre * the place of the quick moving planet 

is beyond that of the slow-moving one, otherwise (i. e. when 
the place of the quick-moving planet is within that of tho 
slow-moving) their conjunction is future. But when both 
the planets have retrograde motions, the reverse of this takes 
place. 

3. When, of tho two planets, (only) ono is moving east¬ 
ward and its place is beyond that of the other (which move 
to the west) their conjunction is past: but when the place 
of the retrograde is beyond that of the other (i. o. the east- 
moving) the conjunction is future. 

To find tho time of con- (When you Want to know the exact 
junction from a given time. 0 f conjunction of two planets, 

find their true places at any given time near tliu time of con¬ 
junction 0 (then) multiply tlic difference in minutes between 
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Qt 

planets ^ 


(above found) by the diurnal motions of tho piano 
tinufces (separately). 

And divide the two products by the difference between 
•the diurnal motions, when the motions of the planets are both, 
direct or both retrograde; but when of tho planets one is 
retrograde, divide the two products (above found) by the sum 
of the diurnal motions: (the results are the changes of the 
planets.) 

From the places of these two planets (found at the given 


time) subtract their changes when the conjunction is past, but 
when it is future add the changes to the places. (This rule 
applies when the planets move eastward,) but when they retro¬ 
grade, the reverse of this takes place. When one of the two 
planets is retrograde, add or subtract its change to or from its 
place (according as the conjunction is past or future). 

6. Thus the places of the planets on the ecliptic applied 
with their changes become equal (to each other): divide the 
difference between the places of the planets (found at the given 
time) by the divisor which is taken before in finding their 
changes, the quotient will be the interval in days, Gha^ikas &c 
( between the given time and the time of conjunction). 

7. Having found the lengths of the day and night of tho 
places of the planets (found at the time of conjunction) and 
their latitudes in minutes, (determine for that time), tho time* 
from noon (i. e. from the time when the planet's place comes 
to the meridian) and that from rising or setting of the place 
of each of the two planets with the horoscope (at that time 
according as the planet's place is east or west of tho meridian 
of the place). 

The correction called the 8. Multiply the latitude of the 
AKSHA IJKIKKAIiMA. . , ,, . 

planet by the equinoctial shadow and 
divide the product by 1.2 ; the quantity obtained being multi- 
plied by the time in Ghatika'h from noon of tho planet’s place 


' * The time con bo fouud bj the Rule mentioned in S'loka 4.9th of the 3rd 
Chapter. B. I>. 
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by lialf the length of the day of the planet's p 
before), gives the correction called the Aksha dbtk- 


9. Subtract the correction from the planet's place when it 
is east of the meridian, and add when it is west; this holds 
when the latitude of the planet is norths but when it is south 
add the correction to the planet's place when it is east of the 
meridian and subtract when it is west. 

The correction called the 10. Add 3 signs to the. plani't’s 
Ayana dsiskaema.* place and find the declination from the 

srum Then the number of minutes contained in the planet s 
latitude multiplied by the number of degrees contained in the 
declination (above found) gives the correction in seconds (called 
the Ayana bri kkarma) . Add or subtract this correction (to or 
from the place of the planet) according as the declination 
(above found) and the planet's latitude are of the same name 
or of different names. 


31. In finding the times of con- 
The use of the pukkah- > , , _ 

ma in finding the eonjuuc* junctions oi the stars and planets and 

lions &c. those of insing and setting* of the 

planets and in finding the phases of the Moon, this drjk karma 

correction must be applied (to the place of the planet) at first. 

„ 12. (Thus apply the two portions 

To find the distance of v * r 

two planets in the snuio cir- of the I>it|KKA14MA correction above 

ciu of position. found, to the equal places of the two 


planets as found in (3th s'loka of this Chapter, and from these 
places applied, fiud the apparent time of conjunction by the 
Rule as mentioned in the s'lokas 2nd to Oth : and repeat the 
operation until you get the time at which the places of the two 


* pRjKKAitMA is the correction requisite to be applied to the place of a pla¬ 
net for finding the point of the ecliptic on the circle of position which passee* 
through the planet. This correction is to be applied to the place of the planet 
by means of its two portions, ono called the Ayaxa »kikkaBMA and the other 
the Aksiia nn?KKARMA. Tho place of a planet with the Afana dbjkkarma 
applied, gives the point of the ecliptic on tho hour circle which passes through 
the planet: and this corrected place of the planet again, with the Ak»ha drj.k- 
rarma applied, gives the point of the ecliptic on the circle of position which 
passes through the planet. B. lh 


Surya-Siddhdn ta. 

with the two portions of the dhjkkarma 
i .qgtjai to each othor. This time is the exact apparent time of 
conjunction of those two planets.) Find again the places of 
the planets (at the time of their exact apparent time) and their 
latitudes from them.: then find the difference between the lati¬ 
tudes when they are of the same name and the sum when they 
are of different names; the result will be the north and south 
distance (between those two planets at that time). 

The apparent cliameters of 13. The diameters of Mars, Ba¬ 
the planets in mnutea. turn. Mercury, Jupiter and Yen us re¬ 

duced to the Moon’s orbit are 30, 37J, 45, 521 & (>0 (yojanas 
respectively). ' ' 

14. These diameters multiplied by 2 and the t ,radius and 
divided by the sum of the radius and the hypo then use found 
in the fourth operation (as mentioned in the 2nd Chapter) 
become their rectified diameters. Divide these rectified diame¬ 
ters by 15, the quotients are the minutes contained iu the ap¬ 
parent diameters of the planets. 

15. On the levelled floor (place a 

Observation of the planets. p v i , , , c 

1 gnomon & ) mark the shadow (found 

at any assigned time from the bottom of the gnomon) to the 

opposite side of the planet: then show the planet in tho 

mirror placed at the*end of the shadow (just marked): the 

planet will be seen in the direction passing through the end of 

the shadow and the reflected end of the gnomon. 

16. (When, at the time of conjunction of two planets, they 
will be above the horizon) erect two styles, five cubits long, 
one cubit buried irt the ground, in the north and south line, 
at the distance equal to that of the two planets (as found in 
the 12th s'loka of this Chapter, (reduced to digits by the Rule 
as mentioned in s'loka 26fch of the 4th Chapter). 

17. Mark the shadows from the bottofns of the styles (as 
mentioned in s'loka 15th) and draw lines from the ends of 
the shadows to those of the styles : then the astronomer may 
show the planets in the lines (above drawn). 





§M) ) *) Translation of the 

(Thus) the planets will be seen 
ends of the styles* 


<SL 

in the heaven at the 


The fight and association the conjunction of any two minor 

of the planets. planets, there is their fight called the 

Ullekha. (paring) when their discs only touch each other: but 
when the discs cross each other, the fight is called the Bheda 
( breaking). 

19. When in the conjunction, the rays of the two planets 
mix with each other, it is their fight, called the ans'uvi- 
marda (the mixture of the rays). 

When in the conjunction of the two planets, their distance 
(found in s'loka 12th) is less than one degree, it is their 
fight called the afasavya (the contrary) if one of the two 
planets be smaller; (otherwise the fight is not distinct). 

20. (In the conjunction) when the distance of the planets 
is greater than one degree, it is their association, if the 
discs of the planets are both large and bright; (otherwise the 
association is indistinct). 


Which planet ia conquer¬ 
ed in the fight. 


In the fight called apasavya that 
planet is conqnered which is obscure. 


small and gloomy. 

21. And that planet is overcome which is rough, dis¬ 
coloured or south (of the other). 

And that is the conqueror of which 

Winch is the conqueror. . 

the disc is the brighter and larger, 

whether it be north or south (of the other). 

Kind, of fight. 22 • If ( ia tiw conjunction) tie 

planets both be very near to each 
other and bright, then tlieir fight is called the sam^oama : If 
both the planets be small or overpowered, then the fight is 
called the Kuta or via k aha (respectively). 

23. (In the fight of Venus with any other minor planet,) 
Venus is usually the conqueror whether she be north or south 
(of the other). 
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—time of conjunction of the moon with any ot 
-tirrrfor planets in the same way as mentioned before. 

24. This (i. e. the association and fight of the planets) is 
(only) imaginary, intended to foretef the good and evil fortune 
people, since the planets being distant from each other move 
in their own (separate) orbits. 

End of the Seventh Chapter called the Geahayuti or the 
planetary conjunctions. 


CHAPTER Till. 


On the conjunction of the planets with the Stars. 

To find the longitude, of L 1 tleclar0 tl,e nninber of the 
the principal stars of the minutes contained in the Bhogas* of 

Aetensms. (ail) the Asterisms (As'wiNf, BsAEANf, 

&c. except the Uttarashadha, Abhijit, S'eavana and Dha- 

* Dividing the number of minutes contained in the longitude of the principal 
star of an Asfcerism by 800 and dividing the remainder by 10, tho quotient 
obtained is here called the JBhoga of tho Astebibm. B. D. 

Note on Y 2 to 0. For convenience’ sake the longitudes of the principal stara 
of the four Asterisms Uttar.(3madhA, Abhijit, S'rata^a and Dhanishtha 
only are given and the Bhogas of the others from which the longitudes of the 
remaining principal stars can easily bo found by the rule mentioned in 1st 
S'loka, arc givers. 

The longitudes and latitudes of the stars mentioned here are the apparent 
ones. Tho apparent longitude of a star is the distance from tho origin of the 
Ecliptic to the intersecting point of this circle and the circle of declination 
passing through the star: and the apparent latitude of a star is the sum or 
difference of its true declination and the declination of the intersecting point of 
the Ecliptic and the circle of latitude passing through the star, according as the 
said declinations are of different names or of the same name. 

The following table will exhibit the names of the Asterisms and of their 
principal stars as supposed to be meant, their apparent iongitudes as will be 
found from their Bhogas, and their apparent latitudes. 
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ba). Multiply the Bhoga of each Asterism by 10 and to 
the product add the spaces of the antecedent Asterisms (each 
of which contains 800 minutes as mentioned in S'loka 04th of 
the second Chapter), the sum is the longitude (of the principal 
star of the asterism.). 

Tho Biiogas of tho Asto- 2. (The number of minutes in the 
rism ** Bhoga of the Asterism called A'swnd 

is) 48, (of Bharat f) 40, (of KrittikX) 65, (of RoHiNf) 57, (of 
Mbjga) 58, (of Ardea) 4, (of Punaryasu) 78, (of Pushya) 76, 
and (of As'leshX) 14. 

3. (The Bhoga, In minutes, of MaghX is) 54, (of PtfiivX- 
pbalouni) 64, (of UTTARA-PHALaoNf) 50, (of Hasta) 60, (of 
ChitbX) 40, (of SwXrf) 74, (of Yis'akhX) 78, (and of AnueX- 
dhX) 64. 


Apim ufJ an!,i - Apr^iumus,. 


i tides') 


AsVinf, 

a Arietis, 

0 

8 

O 

10 

N. 

Bharani, 

Mu sea, 

0 

20 

0 

12 

N. 

Krittika, 

it Tanri, Pleiades, 

1 

7 

30 

6 

N. 

Rohini, 

a Tauri, Aldeharan, 

1 

19 

30 

6 

N. 

Mnga, 

A Orionis, 

2 

3 


10 

S. 

Ardra, 

a Orionis, 

2 

7 

20 

9 

S. 

Pnnarvasu, 

/3 Geminorum, 

3 

3 


6 

N. 

Pushya, 

5 Canon, 

3 

16 


0 

N, 

AsftesbX, 

a 1 and 2 Caneri, 

3 

19 


7 

S. 

IVlagM, 

a Leonis, Reg ulus, 

4 

9 


0 

N. 

Purvri-pb&lgum 

S Leonis, 

4 

24 


12 

U. 

Uttara-pbaigunf, 

/3 Leonis, 

6 

5 


13 

N. 

llagta. 

y or 8 Oorvi, 

5 

20 


11 

S. 

Chitra, 

a Virginia, 8 pica, 

6 

0 


2 

s. 

Swati, 

a Boofcis; Arcturus, 

6 

19 


37 

N. 

Vi'sakh a. 

a or x Libra, 

7 

3 


1 

30' S. 

Anuradha, 

5 Soorpionis, 

7 

14 


8 

8. 

J yeshthi, 

a Soorpionis, Anfcares, 

7 

19 


4 

s. 

Mrila,’ 

v Soorpionis, 

8 

1 


9 

3 . 

Purviish&dhfi, 

8 Sagifctarii, 

8 

14 


5 

30' S. 

Ufctarashadba, 

t Sagittarii, 

8 

20 


* 5 

8 . 

Abkijit, 

a Lyri, 

8 

26 40' 

60 

N. 

S'rayapn, 

a Aquilw, 

9 

10 


30 

N. 

Lhanishthu, 

a Delphini, 

9 

20 


36 

N. 

S'atatiraKa, 

A Aquarii, 

10 

20 


0 

30' S. 

Purv & bh&drapadn, 

a Pegasi, 

10 

26 


24 

N. 

U tta ra bbadrapada, 

a Audromedo, 

11 

3 


26 

N. 

Btvatf, 

Pisciutn, 11 

29 

5 


0 0 

N. 


B. D. 
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star of Abbtjit is 8 
principal star of) S' 
of Uttar/CshAdha (f 


star of Abbtjit is 8 
principal star of) S' 
of Uttar/CshAdha (f 


8ury a-S uldhanta. 

The Bhocia, in minutes, of JYKSH'fHi is) 14, (of MTnft- 
iud (of PurvXshXoha) 4. The principal star of Uttara- 
sh/dhI is in the middle of the space of PdRvAsHXnnA (i. o. the 
longitude of the principal star of UttaeashapjiA is 8 signs and 
20 degrees). The principal star of Abhijit is at the end of 
the srmce of P^rvasiiadha (i. e. the longitude of the principal 
8 signs, 26 degrees and 40 minutes) and (the 
S jravana is situated at the end (of the space) 
the longitude of the principal star of 
kj n,*YAa A ic? y signs and 10 degrees). 


5. The principal star of Dhanishtha is at the junction of 
the third and fourth quarters of the space of S'eavana (i. e. the 
longitude of the principal star of I)iianish?ha is 9 signs and 
20 degrees). (The Bitoga, in minutes, of S'atataraka is) 80 
(of PdRVABnAURAPADA) 30, (and of U.LTARXBHADRAPAPA') 22. 

6 to 9. (The Bhoga of BbvatI is) 79. 


The latitudes of the principal stars of the Asterisma As'wiNf, 
&c. from the ends of their mean declinations are 10° N., 12° 
N., 5* 5° S., 10* S., 9° S., 6° N., 0°., T S., 0°., 12° k, 

13° N., 11° S., 2° 8, 37° W, Pi S., 3° 8., 4° 8., 9* 8., 5°4 8., 
5° 8., 60° N., 30° N., 36° N., 4* S., 24° N., 26° N., and 0° re¬ 
spectively. 


The longitudes and Iati- 10, 11 and 12. Tho star AGASTYA 
tudes of the stars Agastya, f n * . . . 

MiuoatyJldha, Aqki and l or Canopus) is at the end of the sign 

Brajjmahkjdaya. Gemini at a distance of 80° south 

(froth its corresponding point in the ecliptic, i. e. the longitude 
of Agastya is 90° and its latitude is 80° 8.) and the star MrIga- 
vyadha or the Hunter (which is evidently Sirius) is situated 
in the 20th degree of the sign Gemini (i. e. its longitude is 
2 signs and 2<f degrees) and its latitude from the end of its 
mean declination (from its corresponding point in the ecliptic,) 
to the south is 40°. 


The stars called Agni (or yd Tauri) and Brahmahridaya (or 
Capella) are in the 22nd degree of the sign Taurus (i. e. the 
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of both of them is 1 sign and 22°. The latitudes oi 
these two stars are 8° and 30° N. respectively. 

Having framed a spherical instrument examine each of the 
(said) apparent latitudes and longitudes. 


Crossing the cart of Eo- 13. That planet will cross the cart 
ni> *‘ (of the Asfcerism) RoniNf (i. e. the 

place of Itohini which is figured as a cart) which is placed at the 
17th degree of the sign Taurus and of which the south latitude 
is greater than 2°, 


To find the conjunction of 14. (When you want to know the 
a planet with a star. time of conjunction of a planet with a 

star) find the lengths of the day and night of the star as you 
found those of a planet (in the preceding chapter) ; and apply 
tho Kks ha-drikkarma (only) to the longitude of the star as men¬ 
tioned before; then proceed just in the same way as in finding 
them in planetary conjunctions : and find the days (past or future 
from the given time to that of conjunction of the planet with 
the star) from the diurnal motion of the planet (only). 


To know whether the time 15 ; (At a S ivG “ tilDe )> ' vhen the 
of conjunction is past or longitude of the planet (with the two 
future, . 

portions of the Dr? kkarma applied) is 
less than that of the star (with the Aksha-drjkkarma applied) 
tho conjunction is future: and when the longitude of the pla¬ 
net is greater than that of the star, the conjunction is past : 
(this holds when the planet is direct) (but) when it is retrograde 
the conjunction is contrariwise (i. e. when the longitude of the 
planet is less or greater than that of the star the conjunction 
is past or future). 


Yoga.-tahAs or principal 
atara of the Asterisms. 


16. The north star of (each of the 
Asterisms) Furvaphalquni, Uttaka- 

P IT A'LG UN I, PuRVi BHADRAPABA, UtTARA BHADUAPADA PtJRVA- 
sha'pua, Uttarashadiia, Visakha, As'wini and Mr(ga is called 
its yoga-tara or the principal star. 
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The star which is near to and west of the north-wei 
of the Asterism Hasta is it*s Yoga-tarA; and the western 
star of the Asterism Deanish?ha is its Yoga-taka. 

18. The middle star of (each of the Asterisms) JyeshthA, 
S 'ravana, AnukAbha, and Pushya is its Yoga-tarX : and the 
southern star of each of the Asterisms Bharani, KijjttikA, 
MaghX, and K.EVATf is its Yoga-taka', 

19. The eastern star of each of the Asterisms RoHiNf, Pu* 
narvasu, Mula, and As'leshX is its Yoga-tXrX and of the 
remaining A sterisms that is the Yoga-tXrX which is the brightest 
(in each Asterism). 


The longitude and lati- 20. The star PRAJAPATI (Aurigse) 
tude of the star X’bajXpaxi. ^ g degreea tQ ^ eaafc of tho gtap 

Bhrahma-hiudaya. Its longitude is 1 sign and 27* and the 
latitude is 38* N. 


Of the stars Apam-vatsa 21. The star ApXm-VATSA (b 1. 2. 
and A pa. 3 ) j s situated in tlio Asterism CiiitrX 

five degrees north (of its principal star) (i. e. the longitude of 
ApXmvatsa is equal to that of the principal star of CiiitrX or 
180°: and its latitude is 3° N.). (And in the same Asterism) the 
star A pa (Virginia), somewhat larger than ApXm-vatsa, is 
north of it at a distance of 6 ° (i. e. the longitude of Apa is 180° 
and the latitude 9° N.) 

End of the eighth Chapter on the conjunction of the planets 
with the stars. 


CHAPTER IX. 

On the heliacal rising and setting of Ike planets and stars , 

1 . I now explain the heliacal rising and setting of the 
bodies (the moon and other planets and stars) which have little 
light and (consequently) disappear on account of the brilliancy 
of the suu (when lie approaches them), 

i 
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planets which sot 
TielTacaJly in the western 
horizon and rise heliacally 
in the eastern horizon. 


2. Jupiter, Mars and Saturn sot 
heliacally in the western horizon when 
their places are beyond that of the 
sun: and they rise heliacally in the eastern horizon when 
their places are within that of the sun: and the same thing 
takes place with respect to Venus and Mercury when they have 
retrograde motion. 


„„ , .. . . . 3. The moon, whose motion is 

The planets winch rise in 

the eastern horizon and set quicker than that of the sun, and 
in the westorn horizon. Wcrcu ,. y and Venus when they have 

quicker motion, set heliacally in the eastern horizon when their 
places are within the placo of the sun : and rise heliacally in the 
western horizon when their places are beyond it. 

To find th. time at w hich 4 - OVhen you want to determine, 

ct planet riseB or sets helia- the time of the heliacal rising or sefc- 
0Ull,y " ting of a planet), find (at any given 

day near to that time) the true places of the sun and the planet 
at the sun's setting, when the planet's heliacal rising or setting 
is in the western horizon; (but) when ifc is in the eastern 
horizon, determine the places at the rising of the sun : then apply 
the drikkarma correction to the planet's place (as mentioned 
in the seventh Chapter). 


5. (When the planet's heliacal rising or setting is in the 
eastern horizon) find the time in prXnas, from the places (just 
found) of the snn and the planet (by the rule mentioned in 
S'loka 49th Chapter III.) : (It will be the time from tlio 
planet's rising to the rising of the sun). But when the heliacal 
rising or setting of the planet is in the western horizon, find 
the time, in pranas, from the places of the sun ■and the planet 
with 6 signs added : (It will be the time from the setting of 
the plUnet to that of the sun). The time, in prXnas, (thus 
found) divided by 60 gives the Kalans as, the degrees of time 
(i. e. the time turned into degrees at the given rising or setting 
of the sun.) 




Su ry a-S iddhdrda. 

^The degrees of time at which before the sun’s risinj 
he sun’s setting a heavenly body rises or sets heliacally, 
are called the KaiJLys'as of that body). Thus the KalXns'as of 
Jupiter are 11, of Saturn 15 and of Mars 17. (i. e. when the 
degrees of time found by the rule mentioned in S'loka 5th are 
11, 15 or 17 of Jupiter, Saturn or Mars respectively, the planet 
will rise or set heliacally). 

7. Venus sets heliacally in the western horizon and rises 
in the eastern horizon by its 8 degrees (of time) on account of 
the greatness of its disc (when it has retrograde motion, but 
when it has direct motion) and hence its disc becomes small, it 
sets heliacally in the eastern horizon and rises in the western 
horizon by 10 degrees (of time). 

8. Thus Mercury rises or sets heliacally at the distance of 
12 degrees of time from the sun, when it becomes retrograde ; 
but when it is moving quick it rises or sots heliacally at tlie 
distance of 14 decrees. 


9. When (at a given time) the K£l4ns'as (found from the 
places of the planets by the rule mentioned in 5th S'loka) are 
greater than the planet’s own Kal4ns as (just mentioned), the 
planets become visible; (but) when less, tlio planets having their 
discs involved in the rays of tlio sun, become invisible on the 
earth. 


10. Find the difference, in minutes, between the Kala^s'as 
( i. c. Ka'la'ns AS found from the place of the planet at the given 
time, and those which are the planet’s own as mentioned before) ; 
and divide it by the difference between the diurnal motions* of 
the sun and the planet; the quantity obtained is the interval in 
days, (glmtikas) &e., between the given time and that of the 
planet’s heliacal rising or setting. (This holds when the planet is 
direct; but) when it is retrograde, take the sum of the diurnal 
motions of the sun and the planet for the difference of the 
diurnal motions. 


* Hero motions should first be turned into time (us directed in S'lokjl 1 1th 
to make the dividend and divisor similar, JJ. D. 
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The diurnal motions of the sun -ancf the planet 
. by the numbers of Pranas contained in the rising periods 
of the signs occupied by the sun and the planet, and divided 
by P ; 800, become the motions in time. From these motions 
(turned into time) find the time past or future m days, ghati- 
ICA8 &c,, from the given time to the time of heliacal rising or 
. setting of the planet. 


13. /The stars SwAt£ (Arctnrus), Agastya (Canopus) Mrtga- 
VyXdha (Sirius), Chitra (Spica), JYESHTHi (Antaros), Punar- 
♦Vasu (/3 Geminorum), Abhijit (a Lyras) and Brahmahridaya 
(Capella) rise or set heliacally by 13 degrees of time. 

13. The stars Hasta (8 Corvi), S-ravana (a Aquilje) Purva- 
pnXLGUNif (8 Leonis), ITtt ara'- p halgun f (/?Leonis), Dhanishtha 
( a Delphini), Eohin£ (a Tauri), MaghX (JRegulus), Vis'akha (a, 
; Libra)) and As'wiNf (<* Arietis) rise (or set) heliacally by 14 
degrees of time. 


14. The stars Krittika' [r Tauri, Pleiades), AnuradhX (5 
Seorpiorps), MOla (v Scorpionis), As Lesha (a 1 and 2 Cancri), 
ARHRr (a Orionfs) PuryAshAdha (3 Sagittarii) and UttarXsha- 
PHA (t Sagellarii) rise (onset) by 15 degrees of time. 

15-. The stars BharanI (Musca), Pushya (3 Cancri) and 
f Mriga (A Orionis), on account of their smallness, riso or set 
heliacally by 21 degrees of time : and the others [i. e. S'ata- 
tabaka (A Aquarii), P<jrva-bhadrapadA (a Pegasi), Uttara- 
bkAdrapada (a Andromeda)), Revati (£ Piscium), Agni (ft 
Tauri), PeajXpati (3 Aurigse), Apamvatsa (b 1. 2. 3.) and Apa 
(3 Yirginis)] rise and set by 17 degrees of time. 


1G, The KIlans as (of a planet and those which are found 
at a given time from the place of the planet) multiplied by 
1,800 and divided by the rising period of the sign which is 
occupied by the planet, give the degrees of the ecliptic. (Then 
in S loka 10th) take the degrees of the ecliptic for their 
corresponding degrees of time and from them find the time of 
heliacal rising or setting of the planet. 




Simja - Siddhdnta . 

The said stars rise heliacally in the eastern horizon 1 
eliacally in the western. Apply the Aksha-drikkarma to 
their longitudes and (through thorn) find the days past or 
future from the given time to the time of heliacal rising or 
setting of the stars from the diurnal motion of the sun only 
(by the rule mentioned in 10th S'loka). 

18. The stars Abhijit (a Lyrse), Brahma-hridaya (Capella), 
SwATf (Arcturus), S'ravana (a Aquilm), Ditanishtit/ (a Del- 
phini) and Uttara-bhaT'IJApadX (a Andromedse) never disappear 
owing to the sun's light on account of the greatness of their 
north latitudes (i. e. these stars having great north latitudes 
never set heliacally) in the northern hemisphere. 

End of the ninth Chapter on the heliacal rising and setting 
of the planets and stars. 


CHAPTER X. 

On the phases of the Moon and the position 
of the Moon f s cusps. 

1. Find the time also at which the Moon will rise or set 
heliacally in the same way as mentioned before. She becomes 
visible in the western horizon and invisible in the eastern 
horizon by 12 degrees of time. 

To find the time of daily 2. Find the true places of the Sun 
setting of the Moon. an d the Moon (at S un . sefc 0 f that day of 

the light half of a lunar month at which you want to know 
the time of daily setting of the Moon) and apply the two por¬ 
tions of the DjtiKKARMA to the moon's place); from those places, 
with 6 signs added, find the time in pranas (just in the same 
way) as mentioned before (in 5th S'loka of the preceding 
Chapter). At theso feanas after the sun-set, the Moon will 
set (on that day). 


Translation of the 



the time of daily 
the Moon. 


§L 


3. (But when you want to 
the time of the Moon's daily rising^bn 
aTday of the dark half of a lunar m onth) find the true places 
of the Sun and the Moon (at sun-set) and add 6 signs to tho 
Sun's place (and apply the two portions of the prik karma to 
tho Moon’s place) ; from these places (i. e. from the Sun's 
place with 0 signs added and from the Moon’s place with tho 
d^iikkarma applied) find the time in pranas (in the same way 
as mentioned before in 5th S'loka of the preceding Chapter). 
At this time in pranas after sun-sot the Moon will rise (on that 
day). 


To find tho phases of the 4. (When you want to know the 
Moou * phase of the moon on a day of the first 

quarter of a lunar month, find the true declinations of the Sun 
and the Moon at sun-set or sun-rise of that day) find the 
difference of the sines of the declinations (just, found), when 
they are of the same name, otherwise find the sum: to this 
result (the difference or the sum) give the name of the same 
direction south or north at which the Moon is from the Sun. 

5. Multiply the result by tho hypothenuse of the gnomonio 
shadow of the Moon (at the same time as can he found by tho 
rule mentioned in the third Chapter): find the difference 
between the product and twelve times the equinoctial shadow 
if the result be north (but) if it be south find the sum of 


them. 

6. The amount (thus found) divided by the sine of co-lati¬ 
tude of tho place, gives tho B£nu or base (of a right angled 
triangle): this is of the same name of which the amount is : 
and the sine of tho altitude of the Moon is the Koti (or perpen¬ 
dicular of tho trianglo). The square-root of the sum of the 
squares of the Bahu and Koti is the hypothenuse (of the 
triangle). 

7. Subtract the Sun's place from that of tho Moon. Tho 
minutes contained in the remainder divided by 900 give the 
illuminated part of the Moon: This part multiplied by the 



\ 11 Snnia-Siddhdnta . 

disc (in minutes) and divided by 12 becomes the S^u/= 
rectified illuminated part. 

(On a board or levelled floor) having marked a point repre¬ 


senting the Sun, draw from that point a line equal to the Baho 
(above found) in the same direction in which, the Bahu is, and 
from the end of the Ba'hu a lino (perpendicular to it) equal to the 
Koti (as above found) to the west, and draw the hvpothenuse 
between the end of the Koti and the point (denoting the 
Sun). 


9. 4bout the point where the Koti and the hypothenuse 
meet, describe the disc of the Moon (fouud at the given time). 
In this disc suppose the directions (east, west &c.,) through 
the line of the hypothenuse (i. e. in the disc suppose the east 
where the line of the hypothenuse cuts the disc, the west where 
the same line produced intersects it, and the north and south 
where a line passing through the centre of the disc and being 
perpendicular to the lino of the hypothenuse cuts the disc). 

10. Take a part of the hypothenuse within the disc from the 
(latter) intersection of the disc and the hypothenuse equal to 
the (rectified) illuminated part: and between the end of that 
part and the north and south points of the disc describe two 
TIMIS. 


11, From the intersecting point of the two lines, drawn 
through the timis, describe the arc which will pass through the 
three points (the end of the illuminated part and the north 
and south points of the disc). The disc thus cut by the arc 
will represent the form of the Moon as it will be seen on the 
evening of the given day. 

12. Marking the directions in the disc through the Koti 
(above drawn), show the horn elevated at the end of tho trans¬ 
verse line ; this figure will represent the phase of the Moon. 

33. In the dark half of the lunar month subtract the place 
of the Bun with 6 signs added to it, from the Moon's place, and 
from the remainder find tho dark part of the Moon (in tho 
same way as you found the illuminated part in the 7th S'loka) : 
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the diagram) change the direction of tlio BXhu 
the dark portion of the Moon in the west. 

End of the tenth Chapter called S'ringonnatl which treats of 
the phase3 of the moon. 


CHAPTER XI. 

Called PatAdijjkara which treats of the Rules for finding the 
time at which the declinations of the Sun and 
Moon become equal. 

„ 1. It is called YAiDHRfT a when the 

VaidhkIta. 

Sun and Moon are in the same Ayana 
( i. e. when they are both in the ascending or descending 
signs), the sum of their longitudes equal to 12 signs (nearly) 
and their declinations equal. 

_ , , , 2. It is called VyatipAta when the 

VYATfPATA. ^ # 

Moon and the Sun aro in different 
Ay^nas, the sum of their longitudes equal to 0 signs (nearly) 
and their declinations equal. 

3. The Fire (named Pa'ta) which arises from the mixture 
of the rays of the sun and the moon in equal quantities, being 
burnt by the air called Pravaha produces evil to mankind. 

4. Since the (said) Pa'ta frequently destroys people at the 
time (when the declinations of the Suu and Moon become equal) 
it is called Yyat£pata. It is also called Yaidhrita. 

5. This Pat a is of black colour and hard body, red eyed 
and goi’bellied, destroyer of all people and horrible: it happens 
frequently. 

,. , , 6. When the sum of the places of 

To find timo at which the . 1 

true declinations of the Sun the Sun and Moon, applied with the 
and Moon become equal. 

degrees of the precession of the equi¬ 
noxes as found by observation, is 12 or 6 signs find their 
declinations.. 



bw, if the Moon’s mean declination (i. e. the d< 
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—tSerif of her corresponding point in the ecliptic) with her latitude 
applied (i. e. her true declination) be greater than that of the 
Sun, when the Moon is in an odd (1st or 3rd) quarter of the 
ecliptic, the PXta (or the instant when the declinations of the 
Sun and Moon become equal) is past. 

8. And (if the Moon’s declination be) less, (the Pata is 
future. But when the place of the Moon is in an even i. 0. 2nd 
or 4th) quarter (of the ecliptic) the reverse of this takes place 
(i. e. if the Moon’s true declination be greater than that of the 
Sun the Pata is future, and if less the Pata is past). 

When the Moon’s (mean) declination is subtracted from her 
latitude (for her true declination change the name of the 
Moon’s quarter. 

9. Multiply the sines of the declinations (as found in the 
6th S'loka) by the radius and divide the products by the sine 
of tlio greatest declination (i. e. 24°) : take the arcs whose 
sines are equal to the quotients, and add the difference or half 
the difference of the arcs to the Moon’s place when the Pata 
is future, (This result which is just applied to the Moon’s 
place is called the moon’s change), 

10. But when the Pata is past, subtract the Moon’s change 
from her place. The Moon’s change multiplied by the true daily 
motion of the Sun and divided by that of‘ the Moon gives the 
Sun’s change : apply it to tho Sun’s place as in the case of the 
Moon. 

It. Find the change of the Moon’s ascending node in the 
same way (i. e. multiply the Moon’s change by the daily 
motion of the node and divido the product by the Moon’s true 
daily motion) : apply this change inversely to the node’s place. 
Find the declinations of the Sun and the Moon again (from 
their places with their changes applied) and apply the same 
process (mentioned in the preceding S'lokas) repeatedly until 
you get their declinations equal. 


K 
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ml when a 
or to be past. 


Fata is 


(st 

aaiifcac 


To find half the duration 
of tho Patakaul. 


12. The Pata is that instant 
which the declinations (of the Sun and 
the Moon) become equal. Now, according as the Moon's true 
place found at the Pata by applying the Moon's change (as 
mentioned before) is less or greater than that found at mid- 
night (of that day), the Pata is before or after (the mid-night.) 

To find the true time of 13. The difference, in minutes, 
thol ATA. between the Moon's time places found 

at the Pata and the mid-night, multiplied by 60 and divided 
by the true daily motion of the Moon gives the gha^ika's 
betweon the Pata and the mid-night. (Then yon will get the 
time of the Pata by adding or subtracting the ghatikas, just 
found, to or from the mid-night according as the Pa'ta is past 
or future). 

14. (Find tho semi-diameters, in 
minutes, of the Sun and the Moon by 

the Itule mentioned in the 4th Chapter.) Tho sum of tho 
semi-diameters of the Sun and the Moon multiplied by 60 and 
divided by the Moon's true daily motion from the Sun gives 
half the duration of the PA'ta-k^la.* 

15. The true time of the Pata 
( found in the 13th S'loka) is called 

the middle of the Pata : This time diminished by half the 
duration of the PitA, just found, gives the beginning of the 
Pata and increased by half the duration gives the end of the 
Pa'ta. 

16. The interval between the beginningand end of a PIta 
is horrible; being in the form of burning fire, all rites are 
prohibited during its continuance. 

17. As long as the distance of any 
point of the sun's disc (from the equi¬ 
noctial) is equal to that of any point of the Moon's disc, the 

* The Pa'ta-ka't.a, or duration of the Pa'ta, is the time during which tho 
declination of any point of the Sun’s disc and that of any point in the Moon’s 
are equal.—B. 1)- 


To find tho beginning, 
puddle and end of the PAta. 


Form of the PAta-kTla. 
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^kala lasts and destroys the (happy results of) all 
ormed during that time). 

18. People get very great religious merits from such 
(virtuous) acta as bathing, alms-giving, prayers, funeral cere¬ 
monies, religious obligations, burnt offerings, &o. (performed 
in the PIta-kala), as well as from the knowledge of that 
time. 

19. When the (mean) declinations of the Sun and the Moon 
become equal, near the equinoctial points, the Pata of the two. 
kinds (i. e. Yyatipata and YaidhrIta) happens twice : contrari¬ 
wise (i. e. when the mean declinations become equal near the 
solstitial points, and the true declination of the Moon is less 
than that of the Sun) no Pata happens. 

Third Pata 20. There becomes a third Pata 

called (also) Yyat/p^ta* when the 
minutes, contained in the sum of the places of the Moon and 
the Sun, divided by the Bhabiioga (or 800) give a quotient 
which terminates in 17 (i. e. which is more than 16 and less 
than 17). 


and Bhisanehi. 2L The last quarters of the Nak- 
SHATRAsf As lesha, JyeshthA and 
REVATf are called the Bhasandhi (or junctions of Nakshatras) 
and the first quarter of each of their following ones (i. e. 
Maghx, Ml'la and As'wmf) is called the ganbanta. 

22. During the three frightful Vyat£pAs, Gan^AnTas and 
Bhasandh£s (just mentioned), all (joyful) acts are prohibited. 

28. (0 Maya,) thus far have I told yon the excellent, virtu¬ 

ous, useful secret and great knowledge of Astronomy, what 
more do you want to hear ? 

End of the 11th Chapter called PXtadhika'ra. 

End of the First Part of the Surya-bibdhXrta. 


* This is the Yoga or the period of lime in which the sum of tho pMcea of 
the Sun and tho Moon increases by 800'. This Yoga is the 17th reckoned from 
Y ibhkambha. See 65th S'xoka of the second Chapter.— B. D. 

t These are the periods 9th, 18th and 27th from AsViwf: they are found 
from the Moon*s place by the Buie mentioned in t he 64tU S'lOKA of the 2nd 
Chapter.—B. D. 
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CHAPTER XII. 

On Cosmographical Matters . 

1* Fow, Maya-asuba joining the palms of his Lands, saluted 
(his teacher) the man who partakes of the Sun's nature, and 
worshipping him with his best respects asked this :— 

Question about the Earth. 2 ‘ ( Tel1 me > 0 m y) omnipotent 

(master,) What is the magnitude of the 
Earth ? what is its form ? what supports it ? how is it divided ? 
and how are the seven PatXla-bh6mis or lower regions situated 
in it ? 

Question about the sun’s 3. How does the Sun cause day 

revolution. and ? How does he, enlighten¬ 

ing (all) the worlds, circumvolve the Earth ? 

Other question.. 4 ' Why are the day and night of 

of tho (Gods) and Asuius mutually 
the reverse of each other (i. e. why is it day to the Gods when 
it is night to the AsurA3 and vice versd) : and how is it that 
the (said) day and night is equal to the time in which the Sun 
completes one revolution ? 

5. By what reason does the day and night of the Pitris con¬ 
sists of a lunar month and that of man consists of 60 ghatik/s ? 
why are not the day and night of the same length every¬ 
where ? 

6. Why are not the rulers of the days, years, months and 
hours in the same order ? how does the starry sphere with 
the planets revolve, and what is its support ? 

7* At what distances from the Earth are the orbits of the 
planets and stars aiTanged one above the other ? what are the 
distances (between tho consecutive) orbits? what are their 
dimensions ? and in what order are they situated ? 





and what their use ? 

9. 0 you omnipotent, who are acquainted with the past, 
(present and future events) remove my doubts (by answering my 
questions): (as) no one except you is omniscient and remover 
(of doubts). 

10. Having heard the speech thus addressed by Maya with 
his best respects, the man (who partakes of the Sun’s nature) 
related to him the secret Second Part of the work. 

11. O Maya, hear attentively the secret knowledge called 
Adhyatman (or means of apprehension) which shall tell you : 
I have nothing which is not to be given to those who are 
exceedingly attached to me. 

Tha Becrtt knowledge call- 12. The Supreme Being is called 
ad AdhtAtman. Vasudeva. The excellent soul (Pcru- 

sha) partaking of the nature of V^sudeva is imperceptible, 
void of all properties, calm, the spirit or life of the universe 
and imperishable. 

13. (This) all-pervading Ptjrusha called God Sankarshana 
entering nature made the water and put his influence in it. 

14. This (water with that influence) became a golden egg 
involved in darkness : In this egg the eternal Aniruddha first 
became manifest. 

15. This omnipotent Aniruddha is called Hiranya-garbha 
in the Vedas (by reason of liis situation in the golden egg) : 
He is called Aditya from his first appearance and (also) StJRYA 
on account of the production (of the universe from him). 

16. This Aniruddha named StJRYA and (also) SavitI is 
excellent light for the destruction of darkness. This maker of 
the three states (Utpatti birth or production, Sthitj, life or 
existence, aud Sanhara death or destruction) of animate (and 
inanimate) things, illuminating the wqrld (in the golden egg),— 

17. This self light Aniruddha destroyer of darkness is 


1 Translation of the 

inated Mahan (intelligence); The I^io-veda is 
’JjJ^i-veda his rays, and Ya.tur-veda his body. 

18. This omnipotent Aniruddha consisting of the three 
Vedas is time itself, cause of time, all-pervading, universal 
spirit, omnivagons and supreme soul and the whole universe 
depends on him. 

19. Riding on the car of the universe to which are attached 
the wheel of the year and the horses of the seven metres, this 
Aniruddha revolves at all times. 

20. Three-fourths of Aniruddha are hid in the heavens and 
one (fourth) is this manifest universe. That able Aniruddha 
generated BeahmX consciousness (Ahankara) for the creation 
of the universe. 

21. Now having bestowed the excellent Vedas on Brahma 
the grandfather of all people and placed him in the middle of 
the golden egg, Aniruddha himself revolves and illuminates 
the universe. 

22. Then BrahmX bearing the form of consciousness thought 
of creation. The Moon sprung from (his) mind, and the Sun, 
a treasure of lights, from (his) eyes. 

23. From Brahma's mind sprung ether, from ether air, 
(from air) lire, (from fire) water, (and from water) earth succes¬ 
sively. Thus the five primary elements were produced by the 
superposition of quality.* 

24. The Sun and Moon are respectively of the nature of fire 
and water, and the five (minor planets) Mars and others (i. e. 
Mars, Mercury, Jupiter, Venus, and Saturn) sprung severally 
from fire, earth, ether, water, and air. 

25. Again Brahma, of subdued passions, divided a circle, 
invented by himself, into 12 parts, naming it the Ras'i-vritta, 
and the same circle into 27 parts naming it the N akshatra- 
vritta. „ 

* Having produced other with the quality of sound, air wap formed by 
adding to ether the quality of touch ; fire by adding to air tlio quality of form, 
water by adding to fire the quality of taste, and earth by adding to water tlio 
quality of smell. —B. D. 








Simja-Siddhanta. 

tfow having created things of different nature 
pmmding in various proportions the best, middling, and 
worst qualities (i. e. principles of truth, passion, and darkness) 
Brahma made the universe containing Gods and animate and 
inanimate things. 


27 and 28. Having created (Gods and animate and . inani¬ 
mate things) successively according to their qualities and 


actions, the able Brahma arranged the planets, asterisms, stars,, 
the earth, worlds, Gods, Demons, men, and Sipdhas, regularly 
at proper places and times in the way mentioned in the Vedas. 

29. This Brabmanda (the golden egg sacred to BrahmA) 
is hollow : in this (the worlds) BiiIjr, Bhuvar&c., are situated. 
It is like a sampitta (a casket) formed by two kata has (frying 
vessels joined mouth to mouth) and of a spherical shape. 

Order of tho orbits of tho 30 ® nd 31> T1 ’ 0 ««™nforenC6 °f 

stars and planets situated the middle of the BrahmAnpa is called 
one below the other. m , .. ’ , . 

Vyomakaksha (the orbit of heaven). 
In it (i. e. Brahhanda) all the stars revolve. Beneath them 
Saturn, Jupiter, Mars, the Sun, Venus, Mercury and the Moon 
revolve one below the other, beneath them the Siddha, the 
Vibyadhara and clouds are situated. 


Answers to the questions 
stated in 2nd S'loka. 

steadiness, remains in 
(which is) all around. 


32. Tho terrestrial globe, posses¬ 
sing BrahmVs most excellent power of 
space at the centre of the Brahmanpa 


33. The seven Patala BatJMis or infernal regions formed 
by the concave strata of the earth are very beautiful, being 
inhabited by N/(gas (serpents) and Asuras (demons) and having 
the liquors of the divine plants (which shine by their own 

light). I 

- 

The position of Mbbtj. 34 ■ The g oWen mountain Meru, j 

containing heaps of various precious 
stones, passes through the middle of the terrestrial globe (a& 
an axis projecting on both sides at the poles). 



Translation of the 


inhabitants of the 
if the Mitiiu i. e. of the 
•wo poles. 


J&L 


35. The Gods with Indra and 
great holy sagos inhabit the top of the 
Meru (i. e. the north pole) while the 
Asuras arc at the bottom (i. e. the south pole). They (i. e. 
the Gods and Asuras) hate each other. 

Situation of the great && The great Ocean (the Ocean 
Ooean * of salt water) encircles the Meru ; it 

is like a girdle (or Zone) to the earth and separates the re- 
* gions of the Gods and the Asuras (i. e. it is at the Equator 
and divides the terrestrial globe into two hemispheres : the 
north is sacred to the Gods and the south to the Asuras). 

The four cities placed at 37. Around the middle of the 
the Equator. Meru in the directions of the east Ac. 

and at equal distances in the ocean are the four cities made 
Jby the Gods in the different DwfPAS. 

j 38. To the east of the Meru (i. e. north pole) at a fourth 
, part of the Earth's circumference in the BfiadrXswa varsha 
(a division of a continent) is the city called Yama-koti having 
golden ramparts and arched gateways. 

39. So to the south in the BhXrata-varsha there is tho 
great city called LankX : to the west in the Ketumala-varsha 
there is the city called Romaka. 

40. To the north in the Kuru-varsha there is the city 
called SfDDHA-ruRf (or Sitvdha-pura) . Liberal and devout 
men being free from pain inhabit that (city). 

41. These (four cities) are situated at a distance equal to 
the fourth part of the Earth's circumference from each other : 
(and) the Meru sacred to the Gods is north of them at the 
same distance. 

There is no equinoctial 42. "YTTlOll the SlLtL is at the Cqtli- 
shadow at the equator. noctial, ho passes through the zenith 

of these (cities) and therefore, there is neither equinoctial 
shadow nor elevation of the terrestrial axis at these cities. 

Tho position of the polar 43. On both sides of the Meru 
(i. e. the north and south poles of the 


titan#. 
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§L 


The beginning of the day 
to the G-ods and Asurab. 


lie two polar stars are situated in the heaven at 
These two stars are in the horizon of the cities 
situated on the equinoctial regions. 

44. Since the polar stars aro in the horizon of tho (said) 
cities, there is no elevation of the terrestrial axis (but) the 
co-latitude is 90°; so the latitude at the Meru is 90°. 

45. When the Sun is above the 
regions of the Gods* (i. e. the northern 
hemisphere) ho first appears to tho Gods at the first point of 
Aries : but to the Asuras (he first appears) at the first point 
of Libra, when the sun is going above the regions of the As UR as 
( i. e. the southern hemisphere). 

Answer to the question in 46. Owiug to this (the Sun S gO- 
8th S'ioka. jag northward and southward) tho 

Sun’s rays are vehement in summer in the Gods’ regions and 
in winter in the Asuras’. Conversely they are weak (in summer 
ia the Asuras’ regions and in winter in the Gods’). 

47. The Gods and Asuras behold the Sun in the horizon 
at the equinoxes. The two periods in which the Sun is in the 
northern and southern hemispheres are mutually the day and 
night to the Gods and Asuras (i. e. when the Sun is in the 
northern hemisphere it is day to the Gods and night to tho 
Asuras, and vice versa). 

48. The Sun at the first point of Aries, risen to the inhabi¬ 
tant of the Meru (i. e. to the Gods) and passing the three follow¬ 
ing signs (i. e. Aries, Taurus and Gemini), completes the first 
half of tho day (of the Gods). 

49. So he (the Sun) passing (the three signs) Cancer and 
others completes the second half of the day. In the same 
manner (the Sun passing) the three signs Libra, &c. and other 
three Capricorn, &c. (completes the first and second halves of 
the day of the Asuras). 

50. Therefore theiv day and night 
are mutually reverse, and the length of 
* See the 36th S'loba of this Chapter. B. D. 

L 


Answer to the questions 
in the 4th S'loka. 




Translation of ilib 

yethemeron arises from the completion of the SI 
•evolution. 

51. Their mid-day and raid-night (happen) at the time of 
the solstices reversely (i. e. it is mid-day to the Gods when it is 
the mid-night to the A suras, and vice versa) : The Gods and 
the A suras consider themselves each above the other. 

52. The others likewise who are situated diametrically op¬ 
posed (at the earth’s surface) as the inhabitants of the Bhad- 
RAhwa and Ketuma'la (i. e. of Yamako^i and Romaka) and those 
of Lanka and Siddhapura consider (themselves) one below the 
other, 

53. Thus everywhere on (the surface of) the terrestrial 
globe, people suppose their own place higher (than that of 
others) : because this globe is in space where there is no 
above and below. 

54. All people around their own place behold the Earth, 
though globular, of the form of a circular plain, on account of 
the smallness of their bodies. 

55. This starry sphere revolves 
horizontally (from right) to left to fcho 
Gods end (from left) to right to the Asitras : But at the 
equator (it) always (revolves) vertically (from east) to west. 

50. At the equator, therefore, (the length of) the day is 
always of 30 ghajikas and the length of the night i 3 also the 
same: and at the regions of the Gods and those of the Asuras 
(i. e. at the northern and the southern hemisphere) the day and 
night (except at the equinoxes) always iucrcaso and decrease 
reversely (i. e. at the northern regions the day increases and the 
night decreases, while at the southern ones the day decreases 
and the night increases, and vice versft). 

57. When the Sun is in the (northern) signs Aries &c. the 
increase of the length of the day and the decrease of the 
length of the night become more and more (until the Sun 
arrives at the tropic of Cancer and then they become less and 
less) at the regions of the Gods: but at those of the Asuras 
the reverse of this takes place. 


Parallel and Right spheres. 
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Sunjci-Sidtlhdtria. 

3ut) when the Sun is in tlie (southern) signs IT 
fjfa&lfpto decrease and increase both of the day and night are 
the reverse. The knowledge of this (increase or decrease) at 
every day from (the equinoctial shadow of) the given place 
and the Sun's declination is described before (in the 61st 
S'loka of the 2nd Chapter). 

59. Multiply the Earth's circumference by the number of 
degrees of . the Sun's declination (of a given day) and divide 
the product by 360° (and take the quotient). The Sun (at 
that day) passes through the zenith (of the place, north or 
south of the Equator according as the declination is north or 
south) at a distance in yojanas equal to the quotient (above 
found) from the equator. 

Determination of the pluce 60 an<1 61 - In the same manner 

where tl>o clay 01* night be- find the number of yojanas from the 

cornea of 60 Gkatikas. _ ,, . . 

bun s greatest declination and sub¬ 
tract the number from the fourth part of the Earth's cir¬ 
cumference (and take the remainder). Then (when the Sun 
is) at a solstice, the day or night becomes of 60 ghajikAs once 
(in a year) at the distance in yojanas equal to the remainder 
(above found) from the equator (i. e. at the polar circles) in the 
regions of the Gods and the Asuras reversely (i. o. when the 
Sun is at his greatest distance from the equinoctial, the day 
becomes of 60 ghatika's at the polar circle in the northern he¬ 
misphere, while the night becomes of the same length at the 
polar circle in the southern one, and vice vers&). 

62. (At places) between them (i. e. the equator and a polar 
circle on either side of the equator) the day and night increase 
and decrease within the 60 ghatikAs. Beyond that (i. e. in the 
polar regions) the starry sphere revolves in an opposite manner 
(as regards the north pole and the south). 

The positions where some 63. Eiud the AOJANA 3 (as above) 
signs are always invisible. f r0 m the declination which arises from 

the sine of two signs* and subtract the yojanas from the fourth 

* The sine of two signs (i. o. 60°) multiplied by the sine of the greatest declin¬ 
ation and divided by the Radius gives the sine or declination. B. I). 

L 2 



Translation of itte 


Sl 


the Earth's circumference. At the distance equ 
/Remaining yojanas from tlie equator in the regions of the 
Gods, the Sun, situated at Sagittarius and Capricornus, is 
never seen. 

64. But in the regions of the Asuuas (at the same distance 
from the equator), (he is never visible) when situated in Ge¬ 
mini and Cancer. At that quarter of the Earth's circumfer¬ 
ence in which the Earth's shadow is destroyed (i. e. never falls) 

. the Sun will be seen. 

.65 and 66. From the fourth part of the Earth's circumfer¬ 
ence Subtract tho yojanas found from the declination of one 
sign (30®). At the distance of the remaining yojanas from 
the equator, the Sun never appears in the regions of the Gods 
when he is in Sagittarius, Caprieornus, Scorpio and Aquarius : 
but in the regions of the Asuras (at the same distance from 
the equator, he is never seen when situated in the four signs 
Taurus, &c. (i. e. Taurus, Gemini, Cancer, and Leo.). 

67. The Gods at the Meru behold the Sun constantly as 
long as he is in (northern) six signs Aries, &c. so the Asuuas 
as long as he is in (the southern ones) Libra, &c. 

68. At the distance of the fifteenth 
part of the Earth's circumference 
(from the equator) in the regions of the Gods or the Asuras 
(i. o. at the north or south terrestrial tropic) the Sun passes 
through the zenith when he arrives at the north or south sols¬ 
titial point (respectively). 


Terrestrial tropic. 


Determination of tho 69 • (At places) between them (i. e. 

direction of the gnomoiiio between the equator and the tropics) 
shadow at noon. , , _ . ., 

the gnomomc shadow may be north or 

south at noon. Beyond this limit it falls towards tlie ends of 
the Meru (i. e. the north and south poles) in the northern 
and southern hemisphere (respectively). 

Answer to the question in 70. J ^0 Sun when arrived at the 
tho 3rd S'loka. zenith of BiiAORis'wA (or Yamakoti) 

makes his rising in BiiXrata (or Lanka'), mid-night in Keot- 
mala (or Bamaka) and setting in Kuru (or Siddapuea). 



^ n .. . 73. The starry sphere, bound at its 

Answer to the question in r 

the 2nd half of the 6th S'lo- two poles (north and south), being 

KA ' struck with the Pjiavaha winds re¬ 

volves constantly : (so) do the orbits of the planets confined 
within it in regular order. 

Answer to the question in 74. (As) on the Earth the Gods 
5th S'loka. and the Asukas behold the Sun con¬ 


stantly above the horizon throughout halt the year, and xnen 
throughout their day, (so) do the Pitris situated on the upper 
part of the Moon (behold the Sun) throughout a fortnight. 

75. The orbit of the upper (of any two planets) is greater 
than that of the lower : and the degrees of tho greater orbit 
(in length) are greater than those of the smaller. 

76. A planet revolving in a smaller orbit passes the 12 
signs in a shorter time and one going in a greater orbit (pass¬ 
es the 12 signs) in a longer time. 

77. Therefore the Moon moving in a smaller orbit makes 
many revolutions while the Sanaischara (slow-moving i. e. 
Saturn) going in a greater orbit makes a few. 

78. Every fourth of the planets 
Answer to the question m J . ... . , 

the lirst half of the 6th ( m the order of choir orbits mentioned 

S loka ‘ in S'loka 31) reckoning from Saturn is 

the Ruler of a day (of the week) in succession (thus, the 







Translation of iJte 

vho is fourth from Saturn, is the ruler of the 1 st 
^Moon, who is fourth from the Sun, is the ruler of the 
second day; Mars, the fourth from the Moon, is the ruler of 
the third day, and so on). 

In the same manner every third of the planets, reckoning 
from Saturn (i. e. Mars, Yenns, the Moon, Jupiter, &c. succes¬ 
sively) is the ruler of a year (of 860 terrestrial days). 

79. Beckoning from the Moon, the planets above her (i. e. 
Mereury, Yenns, the Sun, &o.) are called the rulers of the 
months (of 30 days) successively. And from Saturn (the 
planets situated) one below the other (i. o. Jupiter, Mars, the 
Sun, &c.) are successively the rulers of the hours.* 

Answer to Hie question in 30. TllO Slinks orbit (in YOJANAsto 
7th S loxa. be stated in S'loxa 86th) multiplied by 

60 gives (the length of) the middle circle of the starry sphere. 
This circle of the stars of so many yojanas revolves above all 
(the planets). 

81. Multiply the number of the said revolutions of the 
Moon in a kalpa by the Moon’s orbit (to be declared in S'loka 
85th) : the product is equal to the orbit of heaven (or the 
circumference of the middle of the Brahmanda) : to this orbit 
the rays of the Sun reach. 


82. The veiy same (the orbit of 

Determination of tlio Di- , N . ,, , 

mentions of (he orbits of heaven) being divided by the number 
the planets ami their daily f revollltiona of a p l ane fc i„ a KALPA 
motion in vojanas. r 

gives the orbit of that planet) (and 

dividing this orbit) by the number ot terrestrial days in a kalpa, 
the quotient is called the daily motion (in yqjakas) of all the 
planets to tlie east. 

Of their daily motions in 83. Multiply this number of Y0.7A- 
minutes or angidar motions. NAg ^3 c | a q y motion (of all the 


* v, 7& and 79. It is to bo known here that the Ruler of a day (from mid¬ 
night to mid-niglit at Lawka) is the same as that of the first hour of the day : 
and the Ruler of a month or a year is the sarno as that of the first day of the 
month or year. B. D, 


misr/fy 



Surya-Siddhdnta. 

by the Moon’s orbit and divide tbe product byl 
of the planet (of which the daily motion in minutes is to 
be known) : the quotient being divided by 15 gives the num¬ 


ber of minutes of the motion (of that planet). 

84. The orbits (of the planets) multiplied by the Earth’s 
diameter and divided by the circumference of the Earth give 
the diameters of the orbits. These (diameters) diminished by 
the Earth’s diameter and divided by 2 give the distances of 
the planets (from the Earth’s centre). 

85. The orbit of the Moon is 324,000 (yojanas) and that of 
the Sighbocheha of Mercury, beyond the Moon is 1,043,209. 

86. That of the Sighbocheha of Yenus is 2,664,637 beyond 
that, that of the Sun, Mercury and Yenus is 4,331,500. 

87. That of Mars is 8,146,909 and that of the Moon’s apogee 
is 38,328,484. 

88. That of Jupiter is 51,375,764 and that of the Moon’s 
ascending node is 80,572,864. 

89. That of Saturn is 127,668,255 and that of the fixed 
stars is 259,890,012. 

90. The circumference of the sphere of the BaAHMiNDEE 
in which the Sun’s rays spread, is ^1S7|208Q|364QOOOOO yojanas. 

End of the tvvelth Chapter. 


CHAPTER XIII. 

On the construction of the armillary Sphere and other astronomi¬ 
cal Instruments . 

1 and 2. Now the teacher (of Maya) being in a secret and 
holy place bathed, pure and adorned, and having worshipped 
faithfully the Sun, the planets, the asterisms and the Guhyakas 
( a kind of Demigods) explained clearly the knowledge which lie 
had from his preceptor (the Sun) through traditional instruc¬ 
tion, for the satisfaction of his pupil (Maya). 
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Translation of the 


'construction 

Sphere. 


§L 

ir maUI—* 


of the 3 and 4. Let- an astronomer 

tli© wonderful construction of tlie ar¬ 
millary Sphere with that of the Earth (at its centre). 

Having caused a wooden terrestrial globo to be made of any 
desired size with a staff representing the Meru passing through 
the (globe’s) centre and projecting on both sides. (Let him 
fix) two circles (on the staff) called the AdhAka kaksha or tho 
supporting circle (answering to the colures) as also the equi- 
m noctial. 

The diurnal circles of the Let three circles marked with 

12 81gna ' the number of degrees in the 12 signs 

(or 300*} be prepared (to represent the diurnal circles at the 
ends of tho 3 signs Aries, Taurus and Gemini) with radii an¬ 
swering to the respective diurnal circles in proportion to the 
Equinoctial. 

0, 7, 8 and 0. Let him fix the three circles for Aries and 
other signs respectively (on the two supporting circles) marked 
with the degrees of declinations north and south, at the end 
of respective declination (north of the Equinoctial) (of tho ends 
of the said signs). The same (circles) answer contrariwise 
to the (three signs) Cancer and others (at the ends of the 
respective declinations of the beginnings of the signs). In 
the same mariner, let him fix (other) three circles in the south¬ 
ern hemisphere, for Libra and others (and) contrariwise 
for Capricorn and the rest. Let him also fix circles on 
both the supporting circles for tho principal stars of the 
asterisms in both hemispheres as also for Abhijit (and 
Lyrao) and for the seven great saints (i. e. the seven stars com¬ 
posing the constellation of Ursa major), Aqastya (Canopus). 
Brahma (Aurigae) and other stars. Jn tho very middle of all 
(these circles) is fixed the Equinoctial circle. 

10 and 11. Let the two solstices 
be marked above the intersection of 
the Equinoctial and ono of the two 
supporting circles (i. e. at the distance of tho Sun’s greatest 


Determination of tho 
places of the 12 signs in the 
sphere. 




Surya - Siddhanta. 

,tion from the intersection to the north and south on the 
Mpporting circle) and the two equinoxes (at the intersection 
of the equinoctial and the other supporting circle). 

Then from the equinox at the exact degrees of every sign 
(i. e. at every 30°) the places of Aries and other signs should 
be determined by the transverse strings (of the circle). 

There is another circle passing from 
The Ecliptic. w . x 1 & 

solstice to solstice. 

12 and 13. (This circle) is called the Ecliptic: in this, the 
Sun, enlightening the worlds, always revolves. 

(But) the Moon and other (planets) being attracted from the 
ecliptic by their nodes situated in the ecliptic are seen at the 
ends of (their respective) latitudes. 

(The point of the ecliptic) in the 
The Horoscope. eastern horizon is called the Lagna 

(the horoscope) and (tho point) just setting is called the Asta 
lagna (or the setting lagna) on account of its setting. 

__ _ 14. The point of the ecliptic in 

The Madhya Iagna or 1 ... 

the culminating point of the the middle of the visible heaven (or 

in the meridian i. e. the culminating 
point of the ecliptic) as determined through the rising periods 
of the signs ascertained for Lanka (in 48th S'loka of the 3rd 
Chapter) is called the Madiiyama (Lagna). 

The antyA, (Suppose a line between the two 

intersections of the meridian of a 
given place and a given diurnal circle). The string (or the 
portion of that line) intercepted between the meridian and 
the horizon (in terras of the radius of a great circle) is called 
Antya. 

15. And a portion (of the same 
line) intercepted between (the plane 
of) the six o’clock line and that of the horizon (in terms of the 
radius of a great circle) is, it is to be known, equal to the 
sine of the ascensional difference. 


The sine of the ascensional 
difference. 


N 
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Translation of i%& 

(On the terrestrial globe) consider¬ 
ing the given place as the highest, 
surround the sphere with the horizon in its middle (i. e. 00° 
distant from the given place). 


’lie Horizou. 


The aelf roroiving Spheric 16. Thus having surrounded the 
instrument, sphere (tho axis of which should be 

elevated to the height of the pole) by the horizon (made as 
level as water) and covered (in its lower half) by wax cloth, 
make it rotate by the force of the current of water for the 
knowledge of the passage of time. 

17. (Or let an astronomei*) make the sphere (a self-revotv- 
ing instrument) by means of mercury. 

The method (of constructing the revolving instrument) is 
to be kept a secret, as by its diffusion here it will be known 
to all (and then there will be no surprise in it). 

Therefore, from the instruction of the teacher construct the 
excellent spheric instrument (so that it may be self-revolving). 

(The knowledge of) this, the Sun's method is lost at the 
end of every Yoga. 

19. It arises again by the favour of some one (great 
astronomer) when he pleases. 

So let other self-revolving instruments be furnished for 
measuring time. 

20. To (such) a surprising instrument let (an astronomer) 
alone apply his contrivance, (in secret). 

Other instruments for mea* Let smart (astronomers) from the 

curing time, instruction of their teacher know the 

hour (of the day) by the dial instruments gnomon, staff, semi¬ 
circle and circle in various ways. 

21. Let also (astronomers) determine the hour exactly by 
the water-clocks, clepsydra &c., and tho sand-clocks in the 
shape of peacock, man or monkey. 

22* (For the self-revolution of the said instruments) apply 
the hollow spokes (half filled) with mercury, water, threads, 
ropes, mixture of oil and water, mercury and sand to them 
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urufi-Suld k diita. 



e instruments). These applications are very difficul 
iiinment. 

Kapala Yantra or Clep* 23. The copper vessel (in the 
B # dra * shape of the lower half of a water jar) 

which has a small hole in its bottom and being placed upon 
clean water in a basin sinks exactly GO times in a nvctheme- 
ron, is called the KapXla Yantra. 

24. As also that instrument tho 
Gnomon is very useful by day when the 

Sun is clear, and an excellent means of ascertaining time by 
taking its shadows. 

25. Having known exactly the 
science of the planets and stars aud 

the spheric, man attains (his residence at) the spheres of the 
planets (Moon &c.) and becomes acquainted with tho spiritual 
knowledge by his regeneration, attains to spiritual knowledge 
in a subsequent birth. 


The Gnomon. 


Conclusion. 


End of the thirteenth Chapter called J yaut ish opan isuat. 


Number of kinds of time. 


CHAPTER XIV. 

On Icindft of time, 

1. There arc nine Manas (kinds of 
time), the Brahma (that ofBRAHMiQ, 
the Divya (that of tho Gods), the Pitrya, the Pr^japatya, as 
also that of Jupiter, the Solar, the Terrestrial, the Lunar and 
the Siderial. 

Th© manas which are used 2, The four Manas the solar, the 
}lGre * lunar, the sidereal and the terrestrial 

are (always) in use in this world: the mana of J upifcer is (used 
N 2 ' 




Use of the solar mana. 


The ShapasTti Mukfa. 


Translation of l fie 

or knowing the 00 SamvatsARAS,* and the other MAtfAa 
aire not always (used). 

3. The lengths of the day and 
night, the Shadas fn-MUKHAs,t the 

solstitial and equinoctial times, and the holy time of San- 
krInti (i. e. the time of the entrance of the Sun into a sign at 
which a good action brings good desert to the performer) 
are determined by the solar mXna. 

4. Every eighty-sixth (solarJ) day 
reckoned from the time of Tuladi 

(i, e. from the time at which tlio Sun enters the sign Libra) 
is called SuabasTti-mokha in succession. These four days lie 
(in the four solar months) when the Sun is in the four signs 
of two natures (i. e. Gemini, Virgo, Sagittarius and Pisces). 

Thero are four SiiajpasTti (The first SnABAS fTI-MUKHA hap- 

Muilhas m a year. - pens when the Sun is) at the 26th de¬ 

gree of Sagittarius, (the second) at the 22nd degree of Pisces, 
(the third) at the 18th degree of Gemini and (the fourth) at 
24th degree of Virgo. 

6. Then (aftor the fourth Shadas'/ti-mukha) the remaining 
16 solar days of the solar month at which the Sun is in Virgo, 
are equal to a sacrifice (i. e. good actions performed in these 
days give great merit equal to that of a sacrifice) and in these 
days a gift given in honour of deceased ancestors is imperish¬ 
able (i. e. the gift gives infinite merit). 

Four common points of 7. In the middle of the starry 
the ecliptic. sphere, the two equinoxes are diame¬ 

trically opposed, so are the two solstices (in the ecliptic) ; 
these four points (of the ecliptic) are very common. 

8. Again, between every two con¬ 
secutive points (of them) two Sankkan- 


Its other points. 


* Sec 59th S'xoka of the first Chapter. B. D. 
f This word will be explained in the following S'xoka. B. D. 
i By a solar day is here meant the time in which the Sun moves one dozree 
of the Ecliptic. B. 1). S 
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Surya-Siddhdnia. 

o beginnings of the signs are situated in the ecliptic"? 
of the twelve points of the ecliptic, just mentioned), the 
points which are next to the (four common) points (i. e. the 
beginnings of the four signs Taurus, Leo, Scorpio and Aqua¬ 
rius) are called the V isiiNU-PADf. 

Two liaivaa of a tropical 9. From (the time of) the Sun’s 
> ear * entrance into Capricorn the six solar 

months are the UttarXyana (the northing of the Sun) : in the 
same manner from the time of the entrance of the Sun into 
Cancer, the six solar months are the Dakshinayana (the 
southing of the Sun). 

The seasons, months and 10. From that time (i. o; the 
y ear * winter solstice) the periods, in each of 

which the Sun remains in the two signs are the seasons S'jsika 
(the very cold season) Ac.* and the twelve periods in which 
the Sun remains in the 12 signs Aries, Ac., are the solar 
months and a year is equal to the aggregate of these months. 

Tho holy time of San- 1L The number of minutes con- 
KBlim. tainod in the Sun’s disc multiplied by 

60 and divided by (bis) daily motion (gives a certain number of 
ghatikCs.) Half these gha'*ikas, before as well as after the 
Sankbanti (or the time of the Sun’s passage from one sign 
into another) is holy. 

12. The time in which the Moon, 
being separate from the Sun (after a 

conjunction), moves daily to the east is the lunar mana. The 
time in which the Moon describes 12 degrees (from the Sun) 
is a lunar day. 

13. The Tithi (lunar day), tho 
Kakana (half of a tithi), the time of 

marriage, shaving and all other acts, as also (the times of) 


The lunar mAi?a. 


Use of the lunar mAna. 


* A solar year is divided into six seasons, viz. Tho S'ts'iba (tho very cold 
season), the Vasa-vta (tho Spring), tho Oklshma (tho hot season) the Vabsha 
(the ramy season), the S'abjt (the Autumn) and the IIeaianta (the cold 
season). B. D. ' 
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The MANA of Pitbis. A lunar month which consists 

of 30 lunar days, is; as mentioned 
before, a day and night of the Primus. The end of a (lunar) 
month and that of the light half of that month take place in 
the middle of them (the day and night of the Pitbis) respec¬ 
tively. 


* The 8kloreal mana. 1®* A daily revolution of the starry 

sphere is called a sidereal day. 

Naming of the lunar The lunar months are named from 
the Nakshatras* (or asterisms) which 
take place (or in which the Moon is) on the 15th day of these 
months, f 


16. On the l oth day of (each of the lunar months) Kar,tika 
and others, (either of every) couple of the Nakshatras reckoned 
from K;uttik/C takes place successively. (But on the 15th day 
of each of) the three months such as the last (i. e. As'wina) 
and that coming before the last (i. e. Bh/drapada) and the 
fifth (i. e. Phalguna) one of three Nakshatras takes place, J 


Years of Jupiter. 17 * ( As the ltmar moatLs named 

Kartika &c. from tlio union of their 
15 th day with the Nakshatras Krittika, &c. so) the years of 
Jupiter are called Kartika, &c. from the union of the 15 th day 
of the dark half of the months Vais'Xkha, &c. (with the Nak- 

* The Naesuatbas are found in the 64th S'loka of the 2nd Chapter. B. D. 

1 The first lunar month is named Chaitra from the Nakshatka Chitka, 
the 2nd Vais'a'xka', from Yis'a'eha' the 3rd Jyeshtha, from Jyeshtha, the 4th 
A sit a DU a from PubvaVha'pha', the 6t,h S'ra'vana, from S'ravana, the 6th Bua- 
drapada from PtJRvA'BUA'DRAPADA', tho 7th Ab'wina from As'wiNf, the 8th 
Ka'rtika fr^ui Krittika, the 0th MA'RQAs'fusuA from MRfo?A8'fiisiiA, the 10th 
P aitSB A from TrsuYA, the 11th Ma'gha from AIagha' and the 12th PuA'r.otrjr* 
from PtiRYA rnALGUNf. B. D. 

t On the 15th day of the lunar month Ka'rtika, the Nakkhatra Krittika 
cr Kokin/ takes place; of Margas'/rsha, Mr/ga or A'rdra', of Papsha, Punar- 
yasv or Pushy a ; of Magha, As'lbsua or Magma' j of Phalguna, Puevaphal- 
ouNf or Utparaphalgkn/ or Hasta ; of Chaitra', Chitra or Swa'ti j of 
Vais'akha, Yis'a'eha' or Anuka'diia' ; of Jyeshtha, Jyeshtha' or Mula; of 
A'suahua, Purva^SHA n ha' or UTTAttA'sir adha ; of Skavaxa, SHAVANA or Dha- 
xishtha ; of Bha'DRapada, S'atata'ha, Puuva'biia'drapada' or Uttaea'uha'- 
drapada; and of As'wina, Revat/ As'win/ or Bkabani. Si. D. 
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Sury a -Siddhdntct, 

UKnrrn^ &c., when at the said 15fch day) Jupiter 
fcs heliacally 

. , 18. The time from one rising of 

Terrostrial jiasa. ,j , , . , . .. , ci ," 

the Sun to tho next is called a davana 

or a terrestrial day, from this the number of terrestrial days in 

a Kalpa is determined: By these days the time of sacrifice 


is calculated. 


19. Determination of the StJTAKA 

(or impurity contracted in consequence 

of a death or birth in one’s family), the rulers of the day, 

month and year, and the mean motion of a planet are reckoned 

by Si van" a (or the terrestrial man a). 

„ „ ^ . 30. It is said before that the day 

The MAJtfA of ilie Gods. J 

and night of the Gods and the Asuras 

are mutually reverse : This day and night which is found 

from the completion of the Sun’s revolution is Divya (or the 

mXna of the Gods). 


Pra'ja'fatya man a, 


21. The duration of a Manu (which, 
as mentioned before, is equal to 71 
Yuoas) is called PrXjafatya (or the man a of PrajIpati who 
was the father of Manus) . There is no division of tho day 
and night in this mIna, 


The Kalpa 13 called the BrXtima (or 
the MiNA Of BRAHAli). 

22. O superior Maya, I declared 
this secret and surprisingly excellent 
(knowledge) to you. This (equivalent to) the holy knowledge 
is exceedingly meritorious and the destroyer of all sins. 

23. Having knewu this excellent divine knowledge of the 
stars and the planets which is (just) imported to you, man ac¬ 
quires a perpetual place on the spheres of the Sun Ac. 

24. Having properly imparted this to Maya and said this 
(the meaning of the preceding two verses) and being wor¬ 
shipped by him, the man who partakes of the nature of the 
Sun, ascended to heaven and entered the disc of the Sun. 


The Bea'hma mana. 

Conclusion. 



Translation of Me 

Then having learned the divino knowledge from 


Sl 


himself, Mata considered himself as one who had done his 
duty, and free from sins. 

26. Then having known that Maya had obtained a blessing 
of the Sun (some) saints approached and asked him respect¬ 
fully the knowledge. 

27. He (Maya) being delighted gave the great knowledge 
of the planets to them (the saints) which is very surprising in 
this world, secret and equivalent to the holy knowledge. 

Mnd ot the 14th Chapter, of the Second Part, and of the 
work. 


Postscript by the Translator. 

It is stated in the Surya-siddhXnta that a dialogue took 
place between a man partaking of the nature of the Sun and 
a Demon called Maya 2,164,960 years before the present time. 
But nobody knows who has put this dialogue into verse or 
the date of this versification. People believe that it is the 
production of some Mdni (saint), and many are of opinion that 
it is the oldest of eighteen ancient astronomical works. Its 
stylo is easy, and the reading of it, as of the PijrXnas, is 
considered to be meritorious. Every subject is treated more 
fully in this than in any other of the ancient Siddhantas, and 
the revolutions of the planets are so correctly stated in it that 
their places can be determined with great accuracy. 

The names of the eighteen ancient Siddhantas are :— 


1. Sdrya-siddhan ta. 

2. Brahma-s, 

3. Yvdsa-s. 

4. Vasishtha-s. 

5. Atri-s. 

0. Parns'ara-s. 

7. Kasyapa-s. 

8. Niirada-s. 

9. Garga*s, 


10. Mariohi-s. 

11. Manu-s. 

12. Afigiras-s. 

13. Lomas'a-s. 

14. Pnlis'a-s. 

15. Chyavana-s. 

16. Yavana-s. 

17. Bhrigu-s. 

18. S'aunaka or Soma-s. 
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Sury a-Siddhdnta . 
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Jthough it is generally supposed that the Surya-sidduAnta 
is the oldest, yet some consider the Brahma-siddhXnta to he 
so : and it is stated in the S'ambhu-horaprakas a (an. astro¬ 
logical work), that the Soma-siddhanta is the first, the Brah- 
MA-81DDHANTA the second, and the StfRYA-SiDDHXNTA the third in 
the order of time. But this opinion is not generally received. Of 
the eighteen ancient Siddhantas only four (viz. Surya-s., Brali- 
ina-s., Soma-s., and Yasishtha-s.) are-now procurable; the 
others are very rare. 

In the translation wherever words are supplied by way of 
explanation they are included in brackets. In some places the 
original Sanskrit is so brief and terse, that it not only obscure, 
but unintelligible, without the insertion of words to complete 
the sense: e. g. p. 24, S'loka 64. ■' A . \ 

t / .^BAPir DBVA- i 
Sanskrit College , Benares , 1860. ^ ^ v Y y ' 
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ERRORS. 


Line from t&p. 

Error. 

Correction. 

7 

Properties (of all 

Properties, 


created things). 


9 

Siva. 

SlYA. 

13 

KeyXtl 

Ret ati. 

4 

KbIta xu a a. 

Krita yuga. 

32 

MauhtagatL 

MAUHYAGATf 




INDEX. 


<SL 


Armillary sphere, 
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Dial; application to find the position of the Sun, ... 

Eclipses of the Moon, 

„ of the Sun, 

Heliacal rising and setting, 

Horoscope, ... ... 

Kalpa, 

Latitude of a place, 

Meru, its ocean, &c., ... ... ••• 

Moon, eclipses of, ... 

„ phases and cuspa^ ... . 

Planets, on finding their mean places,... 

„ „ „ true places, ... 

„ revolutions of, 

„ cause of tlieir motion, 

,, conjunctions of, ... 

„ order of, 

„ dimensions of, their orbits and daily motions, 
Position, questions on, 

Precession of the equinoxes, 

Signs of the ecliptic (or zodiac), right ascension of, 
Sun, longitude, declination, &c., of, 

„ eclipses, ... 

Sun and Moon, when declinations are equal, 

Time, kinds of, 

„ questions on, 
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